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ABSTRACT 
The effectiveness of the design and construction team in meeting clients’ 
requirements entirely depends on the competency proficiency of the design and 
construction teams.  This research presents a model of the important competencies 
required by the design and construction teams in order to provide a competent 
service as seen by the client.   
 
A review of related literature followed by interviews by selected practitioners yielded 
29 architectural competencies, 31 civil engineering competencies, 32 construction 
management competencies, 31 project management competencies, and 33 
quantity surveying competencies that were presented in a structured questionnaire.  
The questionnaire was completed by 52 developers from a census of developers and 
municipality managers in South Africa.  Respondents were asked to rank or rate: the 
level of importance of each competency for a career in that specific discipline; how 
evident that competency is in the specific discipline in South Africa; the level of 
importance of the performance parameters to clients, and the extent to which the 
various disciplines realise client satisfaction relative to the various performance 
parameters.  
 
The techniques of re-scaling, principal component analysis, content analysis, ranking 
and quadrant analysis were applied to the data.  Results showed a high degree of 
consistency among respondents in all disciplines, regardless of the demographic 
differences in the importance of the competencies.   
 
A factor solution was obtained for every discipline using principal component analysis 
on the important competencies of each discipline.  The various factor solutions were 
in turn used to formulate a simplified model.  The model shows that the factors are 
interdependent and interacting.  The model indicates that primary competencies for 
each profession are supported by mostly secondary competencies.  These factors 
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are in turn influenced by the inter-relationships between the practitioners, continued 
professional development/ research and universities, which are then in turn, 
influenced the governing bodies.  The local and global environment then ultimately 
influences the governing bodies.   
 
An Importance-Evidence quadrant analysis was undertaken in order to integrate the 
rankings of the current importance levels and current proficiency levels for each 
discipline’s competencies, which helped to identify areas in which education and 
training is immediately needed. 
 
Respondents ranked all nine performance parameters above average which 
indicates that there are more than the traditional performance parameters of cost, 
quality, and time involved in satisfying clients. 
 
The research concluded that vital feedback from clients regarding the competencies 
required by the respective professionals in the design and construction team was 
obtained. 
 
Keywords: competencies, importance level, proficiency level, performance 
parameters 
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CONTENTS OF THE STUDY 
In Chapter One a brief background of the South African built environment is 
presented as well as the statement of the problem, and the sub-problems along with 
the hypotheses that are evolved therefrom. 
 
In Chapter Two defines the client and addresses the various client categorisation 
approaches in order to inform the reader how this research depicts the client.   
 
Chapter Three highlights the client dissatisfaction that is currently evident in the South 
African construction industry, and that progress has been made in terms of 
addressing the dissatisfaction.  The traditional client requirements for client satisfaction 
are discussed later in the chapter to indicate what is traditionally required for client 
satisfaction.  Lastly, client leadership and the client understanding of the construction 
process which contributes to client satisfaction are discussed. 
 
Chapter Four defines competence and discusses how to use competencies in order 
to review performance.  Thereafter, professions in the built environment and the 
fragmentation of the professions are briefly discussed.  However, the focus of the 
discussion in this chapter is the competencies of the various disciplines.  
 
Chapter Five documents the definition of perception, influences on perception and 
the relationship between the client and the construction and design team.  It also 
establishes that design and construction team members, and clients interact with 
each other.  However, although clients know what competencies to expect from the 
design and construction team members it does not mean that clients’ perceptions on 
their competencies are necessarily similar to those of the design and construction 
team members.   
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In Chapter Six the methodology and general procedures used in the survey are 
explained.  This includes data collection procedures; populations used; questionnaire 
design, and the data analysis. 
 
Chapter Seven contains the results of the survey.  Basic discussions of the findings are 
conducted. 
 
Chapter Eight contains the interpretations of the results. 
 
In Chapter Nine the survey results are summarised and the conclusions reached are 
presented.  Recommendations for future research are also made.   
 
Thereafter the References and Appendixes in the form of the questionnaire, cover 
letter, reminder letter, sample size, scree plots, principal component analysis, and 
factors after the Varimax rotations are presented.   
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CHAPTER ONE: INTRODUCTION 
1.1 Built environment in South Africa  
1.1.1 Classification of the sector 
According to Stern and Teljeur (2002) the service sector does not lend itself to 
straightforward trade analysis as the manufacturing sector does.  The sector that is 
collectively known as the ‘built environment’ can be broadly divided between 
‘construction’ and ‘building’ activities.  Construction mainly refers to infrastructure 
development such as roads, bridges, dams, ports, whereas building, or property, 
generally refers to residential and non-residential structures such as houses and offices 
(Stern and Teljeur, 2002).  Traditionally, infrastructure as a public good was provided 
by the public sector, although this increasingly involves public-private partnerships.  
Public sector involvement in the building industry can also be significant, but is 
generally dominated be the private sector.   
1.1.2 Contribution to GDP 
The figures for value-added to the total GDP provide an indication of the importance 
of the various sectors of the economy.  The contribution of construction and building 
was relatively small and stable over the last decade at around 3% of the GDP, 
compared to 4.2% for agriculture, and 20% for manufacturing (Stern and Teljeur, 
2002). 
 
The building industry’s value-added component of total building output has risen 
slightly from 29% of the total output in 1990 to 30.7% in 2001.  The construction 
industry’s value-added component of construction output has risen from 32.1% in 
1990 to 39.5% in 2001 (Stern and Teljeur, 2002).  Total investment in construction and 
building services over the post 1995 period has been relatively stable, supported by 
increased levels of private sector investment in infrastructure and building as well as 
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higher levels of value-added relative to inputs in these sectors.  According to Stern 
and Teljeur (2002) when comparing investment in construction goods and services 
across countries, South Africa is at an average level compared to countries at a 
similar level of development.  The contribution of building and construction gross 
domestic fixed investment as a percentage of GDP averaged between 7.4% and 
5.7% of the GDP over the 1990-2000 period.   
1.1.3 Trends in the South African building and construction sectors 
According to Stern and Teljeur (2002) the public sector is the major buyer of 
construction services in terms of infrastructure development and maintenance in 
most countries.  In 1999, construction investment by the public sector was 74.9% of 
total construction investment in South Africa. 
 
The construction sector experienced a sharp decline in the early 1990’s and stabilised 
in the second half of the 1990’s.  However looking at the output trend in the 1990’s 
only masks the longer-term decline of the industry, which began in the early 1980’s.  
Construction expenditure and investment rose strongly in the 1960’s and 1970’s, at 
around four times the rate of GDP.  Most of the country’s infrastructure was 
developed over this period, financed by buoyant revenues and high level of 
government capital expenditure (Stern and Teljeur, 2002). 
 
Despite a few temporary booms in the 1980’s, construction works have fallen 
consistently over the last few decades.  This downturn was particularly severe in the 
early 1990’s when output fell more than 10% per annum between 1991 and 1993.  
Although construction value added has increased since the 1993 decade low it has 
recovered and in 2001 amounted to 81.9% of the 1990 level (constant 1995 rands) 
(Stern and Teljeur, 2002). 
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The successive ‘booms’ and ‘busts’ within the industry have in particular resulted in a 
wide range of potential capacity constraints in the industry, with the greatest 
constraints being with the availability of experienced, managerial and professional 
staff.  Furthermore, there are strong indications that construction costs are increasing 
more rapidly than those in other countries, and that productivity and quality are 
decreasing (Milford and Merrifield, 1998).   
1.2 Background to client satisfaction 
It would appear that not much has changed since biblical times when the Tower of 
Babel was built.  When reading about the rising client dissatisfaction in the industry it 
appears that the built environment professionals are also communicating in different 
languages.  The acknowledged importance of clients as the driving force in the 
construction industry has led to repeated calls for the construction industry to deliver 
better value-for-money to its clients.  These calls are in response to criticisms of the 
industry by clients, who complain that they do not always get what they ask for 
(Kamara, Anumba and Evbuomwan, 2002).   
 
In a client satisfaction driven environment headlines indicating disgruntled clients do 
not imbed confidence in prospective clients.  According to Bly (1993) the 1970’s was 
the “Age of Plenty”, a superior service would ensure that people beat a path to your 
door.  The 1980’s was the “Age of Marketing” era, merely having a good product or 
service was no longer enough but you could basically run your business the way you 
wanted it and find plenty of buyers for what you are selling.  The 1990’s and 2000’s is 
the “Age of the Client” time when the client is sovereign.  Given that investors have a 
very large range of investment opportunities besides building development, it is 
therefore crucial that service providers in the South African building industry place a 
premium on client satisfaction, and develop their competitiveness, in order to attract 
prospective clients (Hanson, Mbachu and Nkado, 2003).  This is because ultimate 
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blame for defective work and poor functioning of facilities is usually attributed to the 
industry (Kamara et al, 2002).   
 
Thompson (1996) defines ‘satisfaction’ as “a thing that settles an obligation or pays a 
debt.”  Anton and Perkins (1997) state that client satisfaction is a state of mind that 
the client has relative to an organisation when expectations have been met or 
exceeded over the lifetime of the product or service.  According to Mbachu (2003) 
the concept of customer satisfaction is largely developed by the production sector 
and customer service markets.  Marosszeky and Karim (1997) estimate that the 
construction industry lags some ten years behind the manufacturing industry in terms 
of the changing business environment.  This supports the findings of Bowen (1993) that 
“little published literature exists on the appropriate mechanisms for assessing client 
satisfaction.”  Procter (1998) states that client satisfaction will lead to customer loyalty, 
positive past experience and repeat purchase intention.  The net effect of client 
satisfaction will lead to growth.  Satisfaction is also important to the client since it 
reflects a positive outcome from the outlay of scarce resources and / or fulfilment of 
unmet needs (Mbachu, 2003).   
 
Client dissatisfaction arises when projects are delivered late on completion, lacking 
quality and over budget.  Construction is often seen to fail to meet the needs of 
modern businesses that must be competitive to survive (Holroyd, 2003).  According to 
Procter (1998) consequences of client dissatisfaction are: 
• Negative word of mouth; 
• Lack of customer loyalty; 
• Poor reputation, and 
• Lack of purchase intention. 
 
According to Holroyd (2003) a survey of clients revealed that clients: 
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• Want greater value for their buildings by achieving a clearer focus on functional 
business needs; 
• Have an immediate priority to reduce capital costs and improve the quality of 
new buildings; 
• Believe that a longer term and more important issue is to reduce running costs 
and improve the standard of existing buildings, and 
• Believe that significant value improvement and cost reduction can be gained 
by the design and construction. 
 
Figure 1.1 shows the non-linearity of the relationship between satisfaction and loyalty 
(Anton and Perkins, 1997).  Overlaid on this curve are the approximate areas where 
the customer goes from rejection to preference.  The goal of every organisation is to 
develop customers with a preference attitude.  It is notable that a very satisfied 
customer is almost six times more likely to be loyal and to repurchase and / or to 
recommend a product than a customer who is just satisfied.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.1: Perception of performance (Anton and Perkins, 1997) 
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The above-mentioned findings clearly indicate that client satisfaction research is 
desperately needed in the construction industry.  This could be the prime opportunity 
to test the clients’ views on the design team competencies to determine what clients 
expect and think of the design team. 
1.3 Research problem 
According to Moxley (1993) clients are not the only ones that are unhappy about the 
state of the construction industry, but the design team is also seriously worried.  Thus, 
all the people involved in the construction industry are in accord that the rising 
dissatisfaction of clients is a reality, which has to be dealt with.  The construction 
industry cannot afford to loose clients through poor performance.  Thus, it is important 
to determine what clients expect from the design team, so that the rising client 
dissatisfaction in the built environment can be dealt with.   
 
A justification for a study of competencies required by the design and construction 
team is that the ability of the design and construction team to meet the differing and 
changing client needs depends on the knowledge base of each discipline.  Prokesch 
(1997) advocates that building and leveraging knowledge is the key to success in this 
age of globablisation, while Male (1990) opines that knowledge is an important 
power base for professions generally. 
1.4 Method 
The term design team is taken to include the Architect, Civil Engineer, Project 
Manager and the Quantity Surveyor.  The Construction Manager will also be included 
in the research.  The input gathered from these people will prove to be invaluable for 
the future prospects of the built environment.  The Johari window (Figure 1.2) 
(Robbins, 2001) can be used to explain the importance of input gathered from others 
and from self-disclosure.  The combination of disclosure and feedback can enlarge 
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the ‘Public’ section of the Johari window as well as help to identify areas of focus for 
relevant education and training of the design team and construction managers.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.2: Johari window (Robbins, 2001) 
 
According to Robbins (2001), proponents of the Johari window imply that perceptual 
accuracy and communication would be improved if the size of the ‘Public’ section 
were expanded by increasing self-disclosure and by acceptance of feedback even 
if such feedback is unflattering.  This study is expected to widen the ‘Public’ section of 
the Johari window.  Nkado (1999) conducted research on the competencies 
required of Quantity Surveyors and used Quantity Surveyors in professional practise in 
South Africa as the survey population.  Crafford (2002) also conducted research on 
the competencies required of Quantity Surveyors, but used Architects and Engineers 
as the population.  It could thus be argued that some form of self-disclosure did take 
place within the design team.  If all the disciplines in the design team made similar 
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window would widen and communication in the construction industry would be 
improved.   
 
The aim of this research is to obtain feedback from the client on the competencies 
required by the respective professionals in the design and construction team.  The 
research broadly follows the approach adopted by Nkado (1999) and Crafford 
(2002).  At the end of this research the Johari ‘Public’ section should be larger, 
yielding vital feedback for the design and construction team.   
 
1.5 The problem 
1.5.1 The statement of the problem  
The research intends to address three issues, which are important to the success of 
the communication between the client and the design and construction team.  The 
first is to assess the performance criteria of clients.  The second is to assess how the 
client prioritises the relevant competencies of the design and construction team.  The 
third point addresses perceptions of gaps in the competencies of the design and 
construction team relative to the competency needs of the design and construction 
team. 
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1.5.2 The statement of the sub problems 
1.5.2.1 To identify the performance criteria for client satisfaction. 
1.5.2.2. To identify the most important competencies for current client satisfaction, 
relative to the performance criteria, for each of the professionals in the design and 
construction team. 
1.5.2.3 To determine whether competency ratings differ depending on age, 
experience, qualification and gender for each of the professionals in the design and 
construction team. 
1.5.2.4 To identify the perceived levels of competencies currently possessed by each 
of the professionals in the design and construction team. 
1.5.2.5 To determine if ratings for perceived levels of competencies differ depending 
on age, experience, qualification and gender for each of the professionals in the 
design and construction team. 
1.5.2.6 To determine the perceived gaps between current important competencies 
and possessed competencies for each of the professionals in the design and 
construction team. 
1.5.2.7 To identify a meaningful grouping of the underlying competencies from the 
ratings of the current importance of competencies and develop a basic model of 
the competencies for each of the professionals in the design and construction team.   
1.5.3 Hypotheses 
1.5.3.1 Hypothesis 1: There are more performance criteria than the traditional cost, 
quality and time. 
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1.5.3.2 Hypothesis 2: The most important competencies for current client satisfaction 
for each of the professionals in the design and construction team are management 
orientated. 
1.5.3.3 Hypothesis 3:  The ratings for important competencies for current client 
satisfaction differ depending on age, experience, qualification and gender for each 
of the professionals in the design and construction team. 
1.5.3.4 Hypothesis 4: The perceived levels of competencies currently possessed by 
each of the professionals in the design and construction team are technically 
orientated. 
1.5.3.5 Hypothesis 5: The ratings for perceived levels of competencies currently 
possessed differ depending on age, experience, qualification and gender for each 
of the professionals in the design and construction team. 
1.5.3.6 Hypothesis 6: There are no significant gaps between current important 
competencies and perceived possessed competencies for each of the professionals 
in the design and construction team. 
1.5.3.7 Hypothesis 7: A meaningful grouping of the underlying competencies can be 
identified from the ratings of the current importance of competencies and a basic 
model of the competencies for each of the professionals in the design and 
construction team can be developed. 
1.6 Limitations 
This study is limited to client’s views on design and construction team competencies.  
Only the client’s views of the different professionals are being considered.  The views 
of the different professionals on the competencies required amongst them will not be 
considered.   
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The non-participation by some of the members of the survey sample can also be 
seen as a limitation.  However, measures were taken to maximise the participation 
rate amongst the target population as will be described in the methodology. 
 
The design and construction team will include the following disciplines: architects, civil 
engineers, construction managers, project managers, and quantity surveyors. The 
validity of the research will diminish as the needs of the clients change.  Thus, the 
results of this research will not be everlasting.  However, the methodology can be 
used to conduct similar research in the future. 
1.7 Benefits of this study 
In generic terms: 
A study of the client’s views on design and construction team competencies may 
yield the following benefits: 
• Client perceptions regarding the future of the building industry can be 
observed;  
• The ‘Public’ section of the Johari window may enlarge; 
• The reasons for miscommunication between the design and construction team 
and client could be revealed, and 
• The provision of the catalyst for improving client satisfaction.  
 
In specific terms: 
The results of this study could be beneficial in general to the building industry; 
however, the clients and the professionals are the people, which will be the prime 
beneficiaries. 
 
Benefits to clients: 
• Improved communication between the client and the design and construction 
teams; 
 12
• Client identification of the problems that are being experienced during the 
design and construction processes, and 
• A clear path towards client satisfaction can be built. 
 
Benefits to the professionals: 
• Important competencies for client satisfaction may be highlighted;  
• Identification of new competencies, which could be an extra source of 
income, and 
• Professional performance levels can be benchmarked. 
1.8 Objectives 
Based on the perspectives of the client, this research will address the following 
objectives: 
• Identify performance criteria other than the traditional criteria of cost, quality 
and time; 
• Reveal the most important competencies for current client satisfaction for each 
discipline that is surveyed; 
• Reveal the client perceived levels of competencies for each discipline; 
• Identify the competencies with significant gaps between current importance 
rating and perceived rating for each discipline, and 
• Develop a meaningful model of the competencies for each discipline. 
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CHAPTER TWO: CLIENTS IN THE BUILDING INDUSTRY  
This chapter defines the client and addresses the various client categorisation 
approaches in order to inform the reader how this research depicts the client.   
2.1 Definition 
According to Kamara et al. (2002) a client can be defined as the person or 
organisation responsible for commissioning and paying for the design and 
construction of a facility, and is usually, but not always, the owner of the facility being 
commissioned.  The client can also be the user of the proposed facility, or they may 
be separate entities.  The client also represents other interests, these include the 
owner if different, users and other identified persons, groups or organisations who 
influence, and are affected by, the acquisition, use, operation and demolition of the 
proposed institutions, environmental pressure groups and neighbourhood.  Thus, the 
‘client’ is a ‘body’, or ‘entity’ that incorporates other interest groups. 
2.2 Client categorisation approaches 
Kamara et al. (2002) state that clients are central to the construction process, and are 
considered to be the driving force in the construction industry.  There are a variety of 
different approaches to categorise clients.  The approach may vary depending on 
the objective or motive of the categorisation.  Two approaches receive wide 
acceptance: 
• Categorisations based on characteristics of the client system: 
¾ Nature of the organisational entity; 
¾ Construction industry experience; 
¾ Level of knowledge of the construction process; 
¾ Frequency of project development; 
¾ Complexity of client organisation, and 
¾ Procurement interests. 
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• Needs based categorisation of clients: 
¾ Similarity of overall needs preferences; 
¾ Developmental needs preferences, and 
¾ Use-phase needs preferences. 
2.2.1 Categorisations based on characteristics of the client system 
2.2.1.1 Nature of organisational entity 
There are three distinct classes of clients based on the nature of client’s organisational 
entity (Kamara, 2002; Langford and Male, 2001; Masterman, 1992; Rowlinson and 
McDermott, 1999; Turner, 1990; Willis, Ashworth and Willis, 1994): 
• Public clients; 
• Private clients, and 
• Corporations. 
2.2.1.2 Construction industry experience 
There are two classes of clients based on construction industry experience (Kamara, 
2002; Masterman, 1992; Rowlinson and McDermott, 1999): 
• Inexperienced: Those organisations, which only undertake the development of 
a new project once every five years or more, and 
• Experienced: Those organisations, which undertake developments on a 
continuous or regular basis, i.e. more than once every five years. 
 
According to Masterman (1992) the other main characteristics of the experienced 
client organisation normally include: 
• Experience in managing and controlling construction projects; 
• The employment of in-house construction managers, and perhaps designers; 
• A detailed knowledge and understanding of the construction industry and its 
procedures; 
 15
• An ability to produce a comprehensive initial brief incorporating prioritised 
objectives for the project’s cost, timing, quality, and functionality, and 
• A desire for detailed, consistent and continuing involvement throughout the life 
of the project. 
2.2.1.3 Categorisation of clients based on level of knowledge of the construction 
industry 
Latham (1994) categorises clients based on the level of knowledge they have of the 
construction industry.  Latham (1994) categories them as follow: 
 
Well-informed clients: These clients are well informed, know what they want and take 
decisive steps to achieve it.  Latham (1994) goes further and creates two sub-
categories in this category: 
• Some clients are the leaders of the construction process, introducing new 
methods and techniques of procurement and site performance, and 
• Some are knowledgeable, but not necessary modern in their approach. 
 
Partially informed clients: These clients are feeling their way under new administrative 
arrangements, including some Government Departments and Agencies. 
 
Uniformed clients: These clients know nothing about the construction industry.  They 
need extensive help and guidance to formulate their wishes and then match them to 
the available budget. 
2.2.1.4 Categorisation according to the frequency of project development 
Masterman (1992) identifies two categories in this respect: 
• Primary constructors: These are clients whose main business activity and primary 
source of income is derived from constructing buildings for sale, lease, etc., and 
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• Secondary constructors: These clients require buildings to house and undertake 
their main business activities and whose expenditure on construction represents 
a small proportion of their annual turnover. 
2.2.1.5 Categorisation of clients by complexity of client organisation 
Two categories of complexity of client categories can be identified (Langford and 
Male, 2001; Rowlinson and McDermot, 1990): 
• Unitary client body, and 
• Multi-organisation. 
2.2.1.6 Categorisation of clients by business activities 
The Chartered Institute of Building (1993) suggests a classification of clients based on 
their business activities.  The classifications include the following: 
• Financial institutions (Public and Private); 
• Insurance companies; 
• Real estate; 
• Developers; 
• Legal firms; 
• Foundations, institutions, and building societies; 
• Governments; 
• Industrial; 
• Religious; 
• Retail; 
• Home owners; 
• Educational, and 
• Tourism, entertainment, and leisure. 
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 2.2.1.7 Categorisation according to purpose group of buildings most frequently 
procured 
The Chartered Institute of Building (CIB) (1993) also categorises clients according to 
the purpose of building procured: 
• Office / Commercial; 
• Residential; 
• Industrial; 
• Religious; 
• Sports / games; 
• Entertainment / leisure; 
• Tourism hotel / catering; 
• Correctional; 
• Agricultural; 
• Institutional, and 
• Utility - transport and communication, water treatment plant, power, gas and 
refinery. 
2.2.2 Needs based categorisation of clients 
According to Chinyio, Olomolaiye, Kometa and Harris (1998) construction clients are 
heterogeneous and attempts have been made to differentiate them.  However, 
these classifications do not indicate the clients’ needs and preferences.  Therefore, 
the possibility of improving clients’ satisfaction by meeting their needs must be 
examined along the lines of selecting the most suitable contractors who can deliver 
the physical buildings and meet the client’s needs.  
2.2.2.1 Similarity of overall needs preferences 
Chinyio et al. (1998) classify clients based on the similarity of need preferences, and 
not the traditional approach.  Their findings indicate that the clients sampled in their 
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study have differing project preferences, which are not patterned, after their 
traditional classifications.  The categories included the following (Chinyio et al, 1998): 
• Flexibility; 
• Function; 
• Time; 
• Maintenance; 
• Safety; 
• Economy, and 
• Quality. 
 
Using Cluster analysis the authors identified five major grouping of clients based on 
the similarity of preferences.  No new group consisted entirely of public, private or 
developer clients.  All traditional clients were represented in the five new groups.   
2.2.2.2 Developmental needs preferences 
Mbachu (2003) states that the basic expectation of the client in respect of fulfilling 
the developmental needs and objectives is essentially, receiving the project at the 
desired quality level, in the desired time frame and at the minimum cost compatible 
to this.  Since these expectations comprise the ’devil’s square’ concept, the 
balancing act needed for progress lies in the prioritisation of these needs.  Thus, 
clients may further be categorised as being: 
• Time-conscious; 
• Quality-conscious; 
• Cost-conscious, and 
• Service-conscious. 
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2.2.2.3 Use phase needs preferences 
According to Mbachu (2003) the use-phase needs are the expectations of clients 
from the completed building project.  Categorisations of clients in this regard will yield 
client categories showing the following need preferences: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.1: Categorisation of clients based on use-phase needs preferences (Mbachu, 
2003) 
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CHAPTER THREE: CLIENT SATISFACTION 
This chapter highlights the client dissatisfaction that is currently evident in the South 
African construction industry, and that progress has been made in terms of 
addressing the dissatisfaction.  The traditional client requirements for client satisfaction 
are discussed later in the chapter to indicate what is traditionally required for client 
satisfaction.  Lastly, client leadership and the client understanding of the construction 
process which contributes to client satisfaction are discussed.   
3.1 Change towards client satisfaction 
Preece, Moodley and Smith (1998) cite that the late 1980’s saw an upsurge in the 
development of customer care initiatives.  It was a period in which organisations 
found it increasingly difficult to differentiate their products and services from those of 
their competitors.  Consequently excellent service to the customer became a way of 
seizing a competitive edge. 
 
The concept of customer care has been widely used in the manufacturing, service, 
and public sector industries.  Preece et al. (1998) state that service organisations are 
particularly dependent on levels of customer care.  This is a consequence of their 
heavy reliance on the people of the business to deliver services to customers.  
 
Over the years various authors have reported client dissatisfaction in the construction 
industry (Bowen, Pearl, Nkado & Edwards, 1997; Construction Industry Development 
Board (CIDB), 2004a; Dulaimi, Ling and Ofori, 2001; Eksteen, 1992; Holroyd, 2003; 
Kamara et al, 2002; Kometa, Olomolaiye & Harris, 1994; Marsden, 1996; Moxley, 1993; 
Orlovic, 1993).  However, research conducted in South Africa by Smallwood (2000a) 
indicates that architects rank client satisfaction as the number one parameter of all 
the project parameters.  Thus, it could be said that various construction disciplines are 
realising that change is needed in the area of client satisfaction.   
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Goetz (1990) states that the most widely acclaimed theoretical model of the change 
process was developed in the 1940’s by social psychologist Kurt Lewin.  This model 
can be used to demonstrate how client satisfaction should be introduced to the 
construction industry.  The first stage involves the unfreezing of existing practices or 
behavioural patterns.  This is most easily achieved if the organisation is subject to 
some serious external threat or economic crisis.   In the absence of a perceived crisis, 
employees are often unwilling to commit the needed resources or to accept the risks 
that accompany change.  If practices or behaviours are successfully unfrozen, there 
is a period of experimentation, or trial and error, with new practices.  Here the 
challenges are to implement changes in ways that respect and accommodate the 
interests and concerns of those affected and to demonstrate that the changes result 
in tangible improvements in the organisational performance or employee well being.  
The final stage comes as a new set of practices is institutionalised and becomes the 
standard or accepted way of doing things.   
 
The United Kingdom’s construction industry has already taken the first steps towards 
change and client satisfaction.  There has been a seemingly endless procession of 
reports and enquiries ranging from the Simon Report (Central Council for Works and 
Buildings, 1944), the Emmerson Report (Emmerson, 1962) and the Banwell Report 
(Committee on the Placing and Management of Building Contracts, 1964), the 
Latham Report (Latham, 1994) and the Egan Report (Egan, 1998).  According to 
Bennett (2000) the British construction industry is already achieving cost reductions of 
up to 50% and time reductions of up to 80% compared with traditional approaches.   
 
Since 1994 the South African Department of Public Works (DPW) has championed a 
range of initiatives and coordinated a comprehensive industry development strategy 
in partnership with all stakeholders.  Industry role-players have cooperated on many 
development initiatives ranging from policy development and legislation to practical 
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implementation.  At a practical implementation level, these initiatives have 
addressed skills training and the new Construction Education and Training Authority 
(CETA), emerging contractor development as well as public sector delivery capacity 
and bottlenecks such as delayed payment.  The initiatives to promote best practice 
have also addressed procurement improvement and the new consultant's roster.  
Undoubtedly, the most significant milestone of cooperation during 2000 was the 
passage in parliament of legislation that creates the framework for ongoing progress 
towards the goals of industry development (DPW, 2001). 
3.2 Drivers for change 
According to Bennett (2000) the construction industry’s poor performance derives 
from managers throughout the industry taking an old-fashioned view of their work, in 
doing so, creating frameworks that force customers and technical specialists to waste 
time and resources on unproductive activities. 
 
Egan reviewed the manufacturing and service industries to determine how they 
achieved the radical changes and then identified a series of fundamentals to the 
process, which is believed to be just as applicable to construction as to any other 
business concern (Egan, 1998).  These are:  
• Committed leadership: This is about management believing in and being totally 
committed to driving forward an agenda for improvement and communicating 
the required cultural and operational changes throughout the whole of the 
organisation; 
• Focus on the customer: In the best organisations the customer drives everything.  
These organisations provide precisely what the end customer needs, when the 
customer needs it and at a price that reflects the product’s value to the 
customer.  Activities, which do not add value from the customer’s viewpoint, 
are classified as waste and eliminated; 
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• Integrate the process and the team around the product: The most successful 
enterprises do not fragment their operations; they work back from the 
customer’s needs and focus on the product and the value it delivers to the 
customer.  The process and the production team are then integrated to deliver 
value to the customer efficiently and eliminate waste in all its forms; 
• Quality driven agenda: Quality not only means zero defects, but right the first 
time, delivery on time and on budget, innovating for the benefit of the client 
and stripping out waste, whether it be in design, materials or construction on 
site.  It also means after sales care and reduced cost in use.  Quality means the 
total package, exceeding customer expectations and providing real service, 
and 
• Commitment to the people: This means not only decent site conditions, fair 
wages and care for the health and safety of the work force.  It means a 
commitment to training and development for all participants in the process, 
involving everyone in sustained improvement and learning, and a no-blame 
culture based on mutual interdependence and trust. 
This model is already used in the United Kingdom’s (UK) construction industry and is 
delivering dramatic improvements (Egan, 1998).   
 
The productivity and competitiveness of the South African construction industry can 
also be improved in the medium to long term future through collaborate research 
ventures with industry stakeholders.  The Construction Industry Performance 
Improvement Initiative (CIPII) entails researching performance issues such as 
developing and implementing concepts of partnering, supplier management, 
process modelling, information technology in construction and quality management 
(Nortje, 1999).  The CIDB was also established as a statutory body to provide 
leadership to stakeholders and to stimulate sustainable growth, reform and 
improvement of the construction sector for effective delivery and the industry’s 
enhanced role in the country’s economy. 
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By working with the CIPII, the industry can reverse current perceptions and deliver 
better value for money to clients and investors.  According to Nortje (1999) the driving 
forces in meeting this includes: 
• Government’s role in industry development; 
• Clients becoming more demanding; 
• Developing a culture of partnering and teamwork, both between clients and 
contractors within the supply chain; 
• Addressing the problem of industry fragmentation, 
• Improving competitiveness through the implementation of ‘best practices’, and 
• Innovation and the increased use of technology in the industry. 
3.2.1 Major forces of change 
Shirazi and Hampson (1998) reviewed three major reports emanating from each of 
Australia, the United States of America (USA), and the UK concerning the major forces 
of change in the business world and their impacts on the construction industry.  The 
reports included the Australian Karpin report, the American Construction Industry 
Institute (CII) report, and the UK Building Britain 2001 report.  The findings of the three 
major reports reflect consensus in the following areas: 
• Market: Globalisation and international competition will increase; 
• Technology: Technology, particularly information technology will play a greater 
role in the organisations’ processes, construction products and projects’ 
delivery; 
• Organisations: Organisations will become flatter and more global.  Their 
management will encourage more employee involvement in decision making 
processes, with enhanced cooperation and teamwork, and 
• Human resources: There will be a shortage of skilled workers in the industry 
requiring a commitment to research, training and development by 
governments, industry, educational institutions, and firms. 
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3.3 Client performance criteria 
According to Kamara et al. (2002) clients are most likely to be satisfied when their 
perception of the services provided in a facility, which is usually different from that of 
construction professionals, matches or exceeds their perceptions.  Although client 
requirements are unique in every given situation, they can be classified as: basic or 
expected needs, articulated or demanded needs, and exciting needs.  Basic needs 
are those that are not stated, but are assumed to be present in a facility.  The 
omission of the basic needs will reduce satisfaction.  Articulated needs are those that 
are stated or demanded.  Exciting needs are those, which, although not stated, will 
pleasantly surprise and delight the client if fulfilled. 
3.3.1 Typically stated client performance criteria 
The range of clients is extensive from central and local government and housing 
associations to private organisations concerned with a variety of buildings.  Their 
policies and procedures vary considerably, but what they all want is soundly 
constructed buildings, which will function effectively, look attractive and be 
economical in cost (Seeley, 1997). 
 
Performance criteria may vary from one client to the other.  Smallwood (2000b) states 
that, cost, quality, and time are the traditional performance criteria of clients.  
However, performance relative to other non-traditional measures and aspects affects 
both performance relative to the traditional measures, and overall.  The other non-
traditional measures include the environment, health and safety, productivity and 
worker satisfaction.  Various aspects, such as, management expertise, housekeeping, 
material waste and facilities affect the traditional and non-traditional measures. 
 
Latham (1994) cites the following as performance criteria: 
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• Value for money; 
• Pleasing to look at; 
• Free from defects at completion; 
• Delivered on time; 
• Fit for the purpose; 
• Supported by worthwhile guarantees; 
• Reasonable running costs, and 
• Satisfactory durability. 
 
Harvey and Ashworth (1993) developed the following client performance criteria: 
contractual and time provisions, cost and value, performance, and management.   
 
Contractual and time provisions:  
• Selection of most suitable procurement method; 
• Length of the design period; 
• Clearly defined tender, free from conditions and ambiguities; 
• Acceptable commencement date and site contract period, and 
• Satisfactory completion of work by the date stated in the contract, with 
subsequent rectification of defects. 
 
Cost and Value: 
• Close relationship between budget, tender and final account; 
• Value for money in terms of costs incurred and good functional and quality 
attributes, and 
• Effective and acceptable life cycle cost approach. 
 
Performance: 
• Comprehensive, well-considered and realistic brief; 
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• Satisfactory design encompassing good standard of constructability, 
appearance, quality, function and in-built flexibility; 
• Sound, trouble free construction with no latent defects and adequate 
guarantees and after sales services, and 
• Effective durability, reliability and maintainability of building.  
 
Management: 
• Harmonious and trusting business relationships with contractors, which are free 
from conflict.  Well-defined allocation of responsibilities between parties of 
contract; 
• Full and clearly detailed accountability, particularly in the public sector, and 
• Minimum exposure of the client to risks. 
 
As can be seen from the above mentioned there are various client performance 
criteria.  The performance criteria that are most prominent are cost, quality and time 
(Franks, 1998; Masterman, 1992; McCabe, 2001; Rowlinson and McDermott, 1999; 
Seeley, 1997; Pettinger, 1998; Willis et al., 1994).  However, the simplistic approach 
disregards the essential fact that it has long been recognised that these requirements 
are interrelated and conflicting, and that it is impractical to try to achieve all three 
objectives (Masterman, 1992).  At least one, and more often two, will need to be 
sacrificed to some extent and the individual clients will need to weigh their own 
organisation’s particular circumstances and the project’s technical, commercial and 
other characteristics.   
 
The weight given to each criterion by different clients will obviously vary, although the 
balance which was originally required may not be possible and a compromise 
between conflicting factors may have to be reached.  Figure 3.1 illustrates a typical 
weighting of most of the factors. 
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Figure 3.1: Client’s primary objectives, typical weighting of factors (Masterman, 1992) 
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• Empathy: Clients expect their views to be respected. It is advisable for the 
service provider to gain insight of the client’s perspectives, rather than insisting 
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• Assurance of quality of service - performance capabilities. 
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enterprise.  Only by providing consistent value for money to their customers can 
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and Rwelamila (1996) determined that the average cost of rework is 13% of a 
project’s value.  When considering the above mentioned comments it would appear 
that the view of past acting president of the South African Bureau of Standards 
(SABS), Martin Kellerman, that many organisations preach quality, but few truly grasp 
the full implications, was correct (Weilhart, 1997).  
 
Smallwood (2000b) conducted a survey investigating the factors affecting safety, 
health, environment and quality.  The predominating factors found relative to quality 
were: 
• Inadequate training (85.2%); 
• Inadequate education (82.0%); 
• Shortened project period (78.7%); 
• Lack of management expertise (72.2%), and 
• Lack of quality management systems (68.9%). 
 
When considering the abovementioned findings it is clear that quality should be 
broken down into more detailed dimensions of quality, which might allow managers 
to focus more clearly on, what can be accomplished within their sphere of influence.  
According to Schuler and Harris (1992) categorising may provide a descriptive 
framework that will lead to a better understanding of the concept.  Schuler and Harris 
(1992) cite seven critical dimensions or categories of quality: 
• Performance: Performance refers to a product’s primary operating 
characteristics.  Regardless of whether tangible objects or services are 
involved, performance can normally be measured and compared over time 
and against competitors; 
• Features: Although sometimes considered a secondary aspect of performance, 
features are characteristics that supplement the basic function; 
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• Reliability: The reliability function reflects the probability of a product’s 
malfunctioning or failing within a specified time or of a service’s not being 
delivered consistently over time; 
• Durability: Durability measures product life in both technical and economic 
dimensions; 
• Serviceability: Speed, courtesy, competence and ease or repair or 
replacement define serviceability; 
• Aesthetics: How a product feels, looks and sounds is very objective, reflecting 
personal preferences, and 
• Perceived quality: Consumers do not have complete information about a 
product or service; they rely on indirect sources of information as well as signals 
sent by the organisation that produces the product or service. 
These dimensions provide a framework for examining a product or service according 
to Schuler and Harris (1992).  The recognition that a product or service merits a high 
rating on one measure and low rating on another can be used to direct quality 
improvement efforts. 
 
According to Masterman (1992) the secondary criteria of quality for project 
satisfaction are: 
• General suitability for purpose; 
• Reliability and durability of design; 
• Guarantees and after-sales service, and 
• Innovative design / high-quality architecture where appropriate. 
3.4.1.1 Quality assurance 
The Chartered Institute of Building (CIOB) (1989) defines quality assurance as an 
objective demonstration of a builders’ ability to produce building work in a cost 
effective way to meet the customer’s requirements.  The Royal Institute of Charted 
Surveyors (RICS) (1989) defines quality assurance as a management process 
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designed to give confidence to the client by consistently meeting stated objectives.  
According to Smallwood (2002a) confidence in turn results from consistency and 
given that people are not similar in terms of personality traits, personal goals, 
philosophy and culture, they require systems to enable them to be consistent and 
achieve standards first time, every time.  Consistency can only result from 
documented quality management systems, which effectively integrate quality 
assurance, quality control, and quality improvement. 
 
According to Seeley (1997), the rationale for quality assurance is to: 
• Meet client requirements; 
• Meet industry requirements; 
• Improve management control with regard to the quality of service; 
• Increase efficiency, and 
• Gain marketing advantage. 
Seeley (1997) further says that it costs money to implement and maintain quality 
assurance, but against this must be the savings must be offset, which result from more 
effective management, improved methods of working, and an enhanced level of 
performance. 
3.4.1.2 Quality improvement 
Schuler and Harris (1992) argue that the main reasons for pursuing quality 
improvement as a way of working life are personal.  These reasons include the 
following: 
• Pride: Studies repeatedly indicated that people want to take pride in their work; 
they want to feel that they made a difference; 
• Loyalty: Loyalty to an organisation, peers, and subordinates can be a powerful 
motivator; if poor quality threatens the organisation’s existence, then everybody 
will suffer, and 
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• Moral responsibility: If it is known how to improve performance, there is some 
responsibility. 
 
When considering the findings of Smallwood and Rwelamila (1996) that the average 
cost of rework is 13% of a project’s value in South Africa it is of vital importance that 
quality is improved in the South African construction industry.  The Egan report (Egan, 
1998) recommends the following steps for improving quality in the United Kingdom 
construction industry: 
• Quantify the scope for improving construction efficiency and derive relevant 
quality and efficiency targets and performance measures; 
• Examine the current practice and the scope for improving it by innovation in 
products and processes; 
• Identify specific actions and good practice, which would help achieve more 
efficient construction in terms of quality customer satisfaction, timeless in 
delivery and value for money, and 
• Identify projects to help demonstrate the improvements that can be achieved 
through the application of best practice. 
Although the above mentioned recommendations are derived from the UK 
construction industry, they are generic enough to apply to the South African 
construction industry. 
3.4.2 Cost 
Louw (1995) defines cost control as work done to ensure optimal utilisation of funds 
and other resources available for capital projects, to ensure that projects are 
completed within the budgeted cost, and to ensure that the indicated total end-of-
job cost of projects is up to date at all times.  Seeley (1997) cites the definition of cost 
control as the total process, which ensures that the contract sum is within the client’s 
approved budget or cost limit. 
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The purpose of cost control can be generally identified as follows (Ashworth, 1999; 
Seeley, 1997): 
• To limit the client’s expenditure to within the amount agreed.  In simple terms this 
means that the tender sum and final account should approximately equate 
with the budget estimate; 
• To achieve a balanced design expenditure between the various elements of 
the buildings, and 
• To provide the client with a value for money project.  This will probably 
necessitate the consideration of a total-cost approach. 
 
According to Masterman (1992) the secondary criteria of cost for project satisfaction 
are: 
• Certainty of cost estimates; 
• Value for money, i.e. functionality and quality at right price; 
• Ease of accountability; 
• Lowest possible tender; 
• Reduction / elimination of risks in general and cost and time overruns in 
particular, and 
• Realistic maintenance and running costs 
 
As a general principal, the agreed budget or cost limit should be regarded as the 
maximum cost, and the quantity surveyor in collaboration with the other members of 
the design team should endeavour to satisfy the employer at a lower cost, where 
possible (Seeley, 1997).   
3.4.2.1 Importance of cost control 
According to (Ashworth, 1999) there has been a great need for an understanding of 
construction economics and cost control in recent years.  The importance of cost 
control, particularly during the design stage of projects is largely due to the following: 
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• The increased pace in society in general has resulted in clients being less likely 
to tolerate delays caused by redesigning buildings when tenders are too high; 
• The client’s requirements today are more complex than those of their Victorian 
counterparts.  A more effective system of control is therefore desirable from 
inception up to the completion of the final account, and thereafter during cost-
in-use; 
• There has been an increased emphasis on accountability in both the public 
and the private sectors of industry; 
• There has been a trend towards modern designs and new techniques, materials 
and methods of construction.  The traditional methods of estimating are unable 
to cope in these circumstances to achieve value for money and more 
balanced designs; 
• Contractors’ profit margins have in real terms been reduced considerably 
during the past decade.  This has resulted in their greater cost-consciousness in 
an attempt to redress the possible losses; 
• There has been a move towards the elimination of waste, and a greater 
emphasis on the use of the world’s scarce resources.  This has necessitated a 
desire for improved methods of forecasting and control of costs; 
• There is a general trend towards cost-effectiveness, and thus a need to examine 
construction costs not solely in the context of initial costs, but in terms of life-
cycle costs or total-cost appraisal, and 
• World recession has generally produced a shortage of funds for capital 
purposes and construction in general. 
3.4.3 Time 
South African clients are generally not satisfied with the timely delivery of work.  The 
perception of clients is that contractors are regularly late (Smallwood, 2000b).   
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According to Masterman (1992) the secondary criteria of time for project satisfaction 
are: 
• Certainty of completion date and other time related estimates; 
• Early commencement of construction work; 
• Design proposals to be submitted expeditiously, and 
• Rapid rectification of defects. 
 
Project time management is one of nine project management body of knowledge 
(PMBOK) areas, and usually refers to some form of PERT analysis or Gantt chart.  
Scheduling activities does allow time management of the task to take place, but Van 
der Merwe (1998) believes there is an essential element missing from these tools to 
allow the individual to realise how available time impacts on the project’s and on the 
organisation’s demanded time 
 
According to Van der Merwe (1998) resource histograms are used to try and solve the 
problem, and they do work in the manipulation of steel and concrete, or 
management of the task environment.  However, internally focused management by 
projects may need a different approach. 
 
Bennett (2000) states that detailed planning resulting in reliable quality in Japanese 
construction also ensure that projects always finish on time.  This is possibly partly 
because the programmes prepared at head office before work on site begins have 
float built into them in various ways.  When problems arise the float is used to bring the 
work back onto programme.  The work is programmed on the basis of five normal 
working days each week; if necessary; work continuous late into the night, seven days 
a week.  When a problem is serious, a second shift may be worked; this may involve a 
second subcontractor or, in an extreme case a third.  The aim is to keep the project 
exactly on programme, or when this proves impossible, to return to the original 
programme as quickly as possible.  The building must be completed exactly on the 
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agreed time.  It would be a matter of extreme dishonour and a great commercial 
embarrassment to any major contractor to complete a building even one day late 
(Van der Merwe, 1998). 
3.5 Achieving client leadership 
For a successful outcome, clients should enter the construction process with a clear 
understanding of their business needs and their environmental and social 
responsibilities and hence the functionality they require from the finished product.  
They should also understand what value means for them.  Without clarity at the 
outset, there are likely to be changes throughout the delivery process resulting in 
waste, duplication, poor design and dissatisfaction for everyone involved (Strategic 
Forum for Construction, 2002).  Nkado and Mbachu (2001) argue that there is 
sufficient evidence to suggest that most clients rely heavily on rules of thumb in 
making procurement decisions.  For instance, Salisbury (1990) observes that some 
clients do “leap instinctively into making choices before conducting further studies 
and investigations”, adding that, “ failure to consider fully the matters of location and 
the need to build afresh, can mean that important factors are ignored, which are 
vital to the success of building when brought into use”.  Lack of sufficient time and 
reliability of consultants’ appraisal reports are largely responsible for most investors’ 
preference for intuitive approaches to investment decision-making processes (Brown, 
1991). 
 
Many large in-house teams and processes, which ensure they establish this crucial 
development information at the outset, before the decision to build or engage with 
the industry is taken.  However, for once-off or very occasional clients this is not usually 
the case.  Clients, specifically small and occasional clients, should have access to 
relevant, simple guidance on practical steps to take when considering commissioning 
a construction project and how this can be made more sustainable.  To help 
inexperienced clients draw on the knowledge of more experienced clients a generic 
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process map has been developed and is set out in Figure 3.2 (Strategic Forum for 
Construction, 2002). 
 
The Strategic Forum for Construction (2002) states that inexperienced clients do not 
invest sufficiently in the first two steps, which are vital if a successful business solution is 
to be achieved.  This process map should be promoted on the basis that a client 
should seek independent advice on any of the tasks they do not feel confident in 
undertaking themselves (Strategic Forum for Construction, 2002).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.2: Key steps a client must consider when faced with a business need 
 
If construction phase is required 
STEP 1 
STEP 2 
STEP 6 
STEP 5 
STEP 3 
STEP 4 
Verification of need 
Assessment of options 
Develop Procurement 
Strategy 
Implement 
Procurement Strategy 
Project Delivery 
Post Project Review 
Statement of Business Needs 
Priorities, objectives, stakeholders and constraints 
Business case 
Encompassing all business requirements 
Strategic Brief 
In Client’s terminology 
Selection of Team 
Delivery of business solution 
By focused team and client 
Capture Learning 
Confirm benefits& inform future projects 
Outputs 
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CHAPTER FOUR: COMPETENCIES 
This chapter defines competence and discusses how to use competencies in order to 
review performance.  Thereafter, professions in the built environment and the 
fragmentation of the professions are briefly discussed.  However, the focus of the 
discussion in this chapter is the competencies of the various disciplines.  
4.1 History of competence 
While knowledge is a broad and abstract concept discussed by philosophers for 
ages, competence is a more specific concept firmly established in scientific 
management of the early 20th century (Taylor, 1911), and more frequently used in 
human resource management in the 70’s and 80’s (Boyatzis, 1982; McClelland, 1973).  
The concept of competence, including the development of methods of 
measurement, was pioneered by McClelland (1973), who reached the conclusion 
that competence should not only be occupation related, but also that social and 
interpersonal skills should be included (Nelson, 1994).  McClelland set out to define 
competency variables that could be used in predicting job performance and that 
were not biased by race, gender, or socio-economic factors.  His research helped 
identify performance aspects not attributable to a worker's intelligence or degree of 
knowledge and skill.  McClelland's article, appearing in American Psychologist in 
1973, entitled ‘Testing for Competence Rather than for Intelligence’, was a key point 
of development of the competency movement as an alternative to the intelligence 
testing movement. 
 
McClelland's competency methodology can be summed up by two factors - the use 
of criterion samples, which entails systematically comparing superior performing 
persons with less successful persons to identify success factors, and identifying specific 
thoughts and behaviours that are causally related to successful outcomes.  
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McClelland's work in this area was important, but its exposure was limited (Kierstead, 
1998). 
4.2 Competence definition 
Boyatzis (1982) defines competency broadly as an underlying characteristic of a 
person.  It could be a motive, trait, skill, aspect of a person’s self-image or social role, 
or a body of knowledge, which the individual uses.  Thus competence is job specific 
and, at the same time anthropocentric, as it relates to individual skills that are 
inherent or taught and transferable.  The value aspect lies in combining tasks with skills 
into one coherent system of managerial effectiveness. 
 
Dubois (1993), a leading expert in the applied competency field, defines 
competence as "the employee's capacity to meet, or exceed a job's requirements 
by producing the job outputs at an expected level of quality within the constraints of 
the organization's internal and external environments." 
 
Zemke (1982) interviewed several experts to determine ’precisely what makes a 
competency’ and concluded that there was no unified agreement about what 
makes a competency and what does not: “Competency, competencies, 
competency models and competency-based training are Humpty Dumpty words 
meaning only what the definer wants them to mean.  The problem comes not from 
malice, stupidity or marketing variance, but instead from some basic procedural and 
philosophical differences among those racing to define and develop the concept 
and to set the model for the way the rest of us will use competencies in our day-to-
day training efforts.” 
 
Woodruffe (1991) suggests that ’competence’ defines the areas of work at which a 
person is competent, while ’competency’ refers to the ability to be able to perform 
something; the dimensions of behaviour underlying competent performance.  Of 
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particular importance in this definition is the statement that competencies are 
concerned with people’s behaviour.  It is a discrete dimension of behaviour.  
Furthermore, it is a dimension of behaviour that is relevant to performance in the job.   
This job-relevance is true even if for some purposes the competency list might extend 
nationally to all jobs.  Woodruffe (1992) also states that competencies are 
behavioural repertoires that some people carry out better than others. 
 
Meyer and Semark (1996) describe competence as the demonstration of an 
integration of knowledge, skill, personal attributes, and value orientation.  
 
To summarise, a competency is a dimension of overt, manifest behaviour that allows 
a person to perform competently.  Behind it must be both the ability and desire to 
behave in that competent way.  For example, the person competent at selling will 
need a competency that includes listening.  In turn, that includes knowing how to 
listen and choosing to listen.  Put more generally, people will only produce 
competent action in a situation if they know how to and if they value the 
consequences of the expected outcomes on the action (Krampen, 1988). 
4.3 Using competencies to review performance 
According to Whiddett and Hollyforde (2006) there are many reasons for the 
performance of job-holders to be reviewed.  From and organisational point of view 
these include: 
• Managing poor performance – identifying training and development needs for 
the current role; 
• Identifying training and development needs for future roles; 
• Motivating staff; 
• Rewarding performance; 
• Reinforcing stated organisational values and culture; 
• Succession-planning, and 
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• Auditing. 
 
Competencies can make significant contributions to each of the purposes listed 
above, i.e. (Whiddett and Hollyforde, 2006): 
• Establishing levels of performance; 
• Identifying needs for performance improvement; 
• Identifying development potential for succession, and 
• Discussing career interests / direction. 
 
These contributions can clearly be seen in the steps which all performance reviews 
appear to have in common. 
 
Once competencies have been agreed, there are several ways in which information 
on behavioural performance can be collected according to Whiddett and 
Hollyforde (2006).  The three basic forms of information that can be collected are:  
• Ratings of performance; 
• Comments on performance, and 
• Examples of performance. 
 
This research used the ratings of performance method in order to obtain information 
on the competencies. 
4.4 Professions in the built environment 
Architect 
According to Seeley (1997) the architect is often regarded as the team leader of the 
building team and often receives the commission to design and supervise the 
erection of the building. The architect is normally the only member of the building 
team with an overall view of the project, and his functions usually include liaison with 
the employer, representatives of local authorities and statutory bodies, and with 
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consultants and specialists.  Liaison with the contractor will start at an earlier or later 
stage depending on the type of contract.  
 
Quantity Surveyor 
A quantity surveyor is essentially a cost expert whose prime task is to ensure that the 
project is kept within the agreed budget and that the employer obtains value for 
money (Seeley, 1997).   
 
Consulting Engineers 
On large complicated building projects, it is customary for the architect to 
recommend to the employer the appointment of consulting engineers, usually 
specialists in structural work and mechanical and electrical engineering services.  The 
architect’s knowledge in these specialist areas will normally be insufficient to cover 
these functions effectively (Seeley, 1997). 
 
Project Managers 
A project manager is appointed by the client to take overall control of the work of all 
members of the building team.  This procedure should secure maximum efficiency 
and enables the client to obtain all information concerning the project from one 
person who is thoroughly familiar with all the aspects of the project (Seeley, 1997).   
 
Construction Manager 
The construction manager is the person who undertakes to complete a building 
project in accordance with the contract documents on behalf of the client (Seeley, 
1997).   
 
Figure 4.1 shows the segmentation of the construction industry and the professions in 
the services segment. 
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Figure 4.1: Segments of the construction industry (Nkado, 1999) 
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4.4.1 Professional fragmentation and congestion 
According to Hindle (1998) the construction process is a process that suffers from a 
high degree of ‘fragmentation’.  This suggests that it is a flawed process and begs the 
question: “What is fragmentation?”  Fragmentation is a term that refers to the 
phenomenon caused by the proliferation of specialists, each acting independently 
and having separate identities and agendas.  Fragmentation is exacerbated by the 
sequential ‘over the wall’ syndrome, whereby professionals who are involved in 
‘downstream’ activities are usually not involved in ‘upstream’ decisions that are 
passed on to them over the ‘wall’ of separation between the disciplines (Kamara et 
al., 2002; Morton, 2002).  According to Morton (2002) one of the most unfortunate 
aspects of the division between the professions is the misunderstanding, and even 
hostility it has sometimes generated – hence again that other common criticism, ‘the 
adversarial culture’ of the industry. 
 
According to Holroyd (2003) fragmentation of the industry inhibits performance.  On 
the positive side, fragmentation leads to flexibility in dealing with variable workloads.  
On the negative side, subcontracting, especially when the primary criterion for 
selection is on the basis of price, has: 
• Brought contractual relations to the fore; 
• Encouraged the mistrust of main contractors, and vice versa, and 
• Prevented the development of teams and the acquiring of knowledge which is 
essential to efficient working. 
 
Hindle (1998) states that in 1965 an investigation into the reason for poor 
communications in the construction industry process was conducted, and the 
authors, Higgin and Jessop, commented: “The central problem arises from the fact 
that the basic relationship which exists among resource controllers has the character 
interdependent autonomy.  There is a lack of match between the technical 
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interdependence of the resources and organisational interdependence of those who 
control them.” 
 
“The large number of professional organisations, each with narrow fields of 
specialisation and little appreciation of the operational difficulties of the others, might 
have contributed to the UK’s higher unit cost in design and construction compared to 
overseas competitors.  There are over twenty professional institutions jostling for 
position in the construction industry and each has sought to carve a niche for its 
members” (Hindle, 1998).   
 
Hindle (1998) says that the industry is suffering from professional congestion.  In order 
to prevent the South African construction industry from following the same path as 
the UK it is necessary for the existing professionals to develop more competencies. 
Thus, it is important that all the professionals in the construction industry review their 
competencies regularly in order to meet the changing needs of the clients. 
4.5 Architecture Competencies 
Bartuska and Young (1994) defines architecture as the art and science of designing 
and building open areas, communities and other artificial constructions or 
environments, usually with some regard to aesthetic effects.   
 
The architect is often regarded as the leader of the design team, although the 
inroads of project managers and other professionals are tending to change the 
traditional approach (Seeley, 1997).  The architect is often entirely responsible for the 
preparation of the contract, including the formulation of designs for the project and is 
virtually in sole control of the project until the contract is signed, but should make it 
clear to all tenderers that he is acting on behalf of the employer (Seeley, 1997).  
Once work has commenced on site, the architect is responsible for ensuring that the 
contractor completes the work in accordance with the contract and to the 
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architect’s reasonable satisfaction.  The architect is without doubt, one of the 
principal parties to the contract, and is in direct contact with the majority of people 
connected with the work at one stage or another (Seeley, 1997). 
 
An architect has to train for a minimum of seven years, which normally involves three 
key stages, a five-year degree programme or a course that is recognised by the 
Royal Institute of British Architects (RIBA) and the Architects Registration Board (ARB).  
This is usually divided into two parts (RIBA, 2003a):  
• A three year degree, known as RIBA Part 1 followed by a further two years of 
advanced undergraduate study, known as RIBA Part 2 (RIBA, 2003a), and 
• A minimum of two years Professional Experience in an architects' office or 
equivalent. One year is usually taken after Part 1 (Stage 1 Professional 
Experience), and the other year after Part 2 (Stage 2 Professional Experience) 
(RIBA, 2003a). 
 
The above mentioned is followed by the RIBA Part 3 Examination in Professional 
Practice and Management.  Upon commencement of studies students are eligible to 
become a Student Member of the RIBA. Upon successful completion of Part 2, 
graduates can become a Graduate Member with additional benefits (RIBA, 2003a).  
  
Having gained these qualifications candidates can register as an architect with the 
Architects Registration Board (ARB), and can apply to become a Chartered Member 
of the RIBA (RIBA, 2003a).  
 
The Professional Experience and Development Record (PEDR) is an electronic record 
of a student's professional experience, development and competency in the 
practice of architecture.  The purpose of the PEDR is to ensure that students passing 
Part 3 have gained the required amount of professional experience in appropriate 
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locations and of sufficient complexity and standard.  It is also a tool for students to 
demonstrate compliance with the professional experience regulations and to reflect 
on what they have learnt during their professional experience.  The record sheets are 
completed at 3-monthly intervals by the student and checked by their Office Mentor 
and Professional Studies Advisor (PSA).  To complete the record, students have to be 
registered at a school of architecture with a course (Part 1, Part 2 or 3), leading to a 
qualification recognised by the RIBA.  Stage 1 professional experience is normally 
undertaken prior to passing the Part 2 Examination; Stage 2 professional experience is 
undertaken after passing the Part 2, whilst working towards Chartership (RIBA, 2003b).  
 
The completed Professional Experience and Development Record is submitted by the 
student as part of the Examination in Professional Practice and Management, (Part 3), 
to the Examination Centre.  The Record is an important part of the evidence used to 
establish a student's eligibility and capability to practise architecture.  Students, 
whose professional experience began prior to the publication of the new Professional 
Experience and Development Record and have therefore recorded some of their 
professional experience in the former ‘RIBA Practical Training Log Book’, have two 
choices.  They may either, with the permission of their Professional Studies Advisor, 
continue with the ‘RIBA Practical Training Log Book’ or record the remainder of their 
professional experience with the new Professional Experience and Development 
Record, submitting both documents for the Examination in Professional Practice and 
Management (RIBA, 2003b).  
 
The competencies required to pass Part 3 are summarised in Tables 4.1 to 4.4.  The 
competencies are grouped into 4 categories: 
• The context for practice (Table 4.1); 
• The management of architecture (Table 4.2); 
• The management of construction (Table 4.3), and 
• Practice management and business administration (Table 4.4). 
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Table 4.1: The context for practice (RIBA, 2003c) 
Adequate knowledge of the size and relative importance of the construction industry to 
other sectors of the national and international economy and the role of the profession 
relative to the industry.  
Adequate knowledge of the overlapping interests of organisations representing the built 
environment and their relation to the role of the architect.  
Adequate knowledge of the range of ongoing specialist panels of advisory, consultative or 
government bodies, which have the responsibility for developing policies which guide or 
control construction industry practices.  
Adequate knowledge of the principles underlying the law, which is relevant to architectural 
practice, and building procurement.  
Understanding of the social and economic context for investment in the built environment.  
Understanding of professional conduct and the concept of 'professionalism', with its 
relationship to a market economy; the codes and standards regulating the profession of 
architecture; the roles and responsibilities of registration bodies, professional institutes and 
interest groups.  
 
Table 4.2: The management of architecture (RIBA, 2003c) 
An ability to identify and articulate a client's brief to meet both first user and longer term 
needs and society's concerns for sustainable development.  
An understanding of the client’s perspective and an ability to communicate effectively with 
each part of the client body, consultant and construction team.  
An ability to assess the variety and appropriateness of project procurement methods and 
their implications in relation to client requirements and the architectural and professional 
input required.  
An ability to assess the architectural services required to deliver a project effectively and 
the establishment of appropriate contracts of appointment for all members of the project 
team.  
An ability to programme and manage the flow of information among the members of the 
design team.  
An adequate knowledge of appropriate fees, negotiation and fee bidding techniques, 
bearing in mind the funding and procurement basis for the project, and with reference to 
other factors listed below.  
An understanding of relevant statutory bodies, construction and development legislation 
and consultative bodies, and their potential effect on programme cost and quality of 
design.  
An understanding of legislation on health and safety and its implication on design and 
construction.  
An understanding of methods and standards intended to ensure and manage quality 
standards.  
An ability to construct the team; to co-ordinate and integrate the work of other consultants 
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and an awareness of the terms of their appointments.  
An ability to operate quality assurance procedures, which ensure the maintenance of 
design standards and intentions in relation to budgetary and programme control.  
An ability to analyse the appropriateness and completeness for its purpose of forms of 
documentation including written and graphic communication.  
An awareness of technical standards and sources of specialist information.  
An ability to communicate effectively with the full client body and an understanding of 
methods of reporting.  
 
Table 4.3: The management of construction (RIBA, 2003c) 
An understanding of project planning, documentation and execution.  
An understanding of the range of methods of building procurement, tender types and 
codes of practice for procedure, and the creation of appropriate pre-contract information.  
An ability to analyse contract types and assess their implications for time, cost, quality, 
information flow and the procedures related to each.  
Adequate knowledge of site organisation, mobilisation and the establishment of 
appropriate lines of communication in relation to the specific responsibilities of the building 
team.  
An ability to assess and organise a quality control and programming system in relation to 
the architect's role in administering the building process.  
An ability to use architect's instructions and certificates appropriately, and be aware of 
procedures for the assessment and valuation of claims.  
An understanding of the implications of collateral agreements such as the nomination of 
subcontractors and the position of domestic subcontractors, suppliers, manufacturers and 
statutory undertakings in relation to contract administration.  
An understanding of risk management in relation to construction and consultant contracts, 
liabilities, indemnities and insurance, and awareness of mechanisms such as public 
indemnity insurance to deal with liabilities.  
Adequate knowledge of methods of decision making and dispute resolution including 
techniques such as value engineering, value management, conciliation, adjudication, 
arbitration, and litigation.  
An understanding of the value of post completion assessment and appraisal and methods 
of de-briefing.  
An ability to create maintenance manuals and post completion information for clients and 
building users.  
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Table 4.4: Practice management and business administration (RIBA, 2003c) 
Adequate knowledge of the resources (technical, financial, personnel, etc.) necessary in 
order to offer professional services for a particular project.  
An ability to use, and to assess the use of, information technology in architectural practice 
for design, administration, planning and programming to assist both the architectural 
practice and client.  
An understanding of different forms of architectural practice, for example, sole trader, 
partnership, company, consortium or joint venture, and their respective legal implications.  
Adequate knowledge of the internal structures and organisations appropriate to different 
forms of architectural and multi-disciplinary practice.  
Adequate knowledge of the skills required for the management of people within an 
organisation and a basic appreciation of motivation, group dynamics, staff appraisal and 
reward structures.  
Adequate knowledge of the techniques and context required to create an effective and 
efficient ongoing environment for practice.  
Adequate knowledge of the financial management of a practice, the structuring of a 
business plan, sources of revenue for new businesses.  
An understanding of the maintenance of adequate financial control, cost planning, and 
basic accounting procedures.  
An awareness of the need and techniques for the protection of intellectual property, 
copyright and patent law and the implications of data protection legislation and 
information technology systems.  
An awareness of the requirements for taxation, health and safety, employment contracts, 
civil liability, and equal opportunities legislation, etc. on different business structures, 
including working from home.  
An awareness of the various techniques for the marketing of professional services and how 
architects’ commissions are obtained.  
An awareness of national and international trends for the distribution and commissioning of 
architectural projects.  
 
4.6 Civil Engineering Competencies 
According to Twort and Rees (1995), civil engineering structures rank among the 
great material works of man.  Every such work is unique in the sense that in represents 
a specially designed effort to develop and use some portion of the earth’s natural 
resources at some particular location.  In this effort it is needful: first to conceive the 
aim of the intended works; second to design them in practical detail; third to 
construct them, and fourth to commission them.  This fourfold process may commonly 
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last from two to ten years; it may use the labours of hundreds of people, the 
knowledge of dozens of specialists gained over many years, and incorporates the 
natural and manufactured products of scores of different people.   
 
The traditional and still widespread approach to civil engineering projects is to 
undertake the design and construction process separately.  For design, either the 
client uses his own staff or employs a firm of consulting engineers.  The design includes 
production of all drawings of the works required, together with specifications of the 
works and a contract for their construction.  Civil engineering contractors are then 
invited to submit tenders (Twort and Rees, 1995).   
 
According to Holly (2000) civil engineers should have the following competencies: 
• The ability to apply knowledge of mathematics, science and engineering in the 
chosen fields; 
• The ability to design and conduct engineering experiments, and to analyse and 
interpret experimental results; 
• The ability to design systems, components or processes to meet the specified 
objectives in the chosen fields; 
• The ability to work as members of a multidisciplinary project and research team, 
and have an understanding of leadership in teams and organisations; 
• The ability to identify, formulate, and solve engineering problems; 
• Understanding of professional and ethical responsibility and the value of 
mentorship and peer support; 
• The ability to communicate effectively in written form; 
• The ability to communicate effectively in oral form; 
• The ability to communicate effectively in graphical form; 
• Understand the importance of updating and maintaining their technical skills 
and continuing their education throughout their professional career, and 
understand the importance and responsibilities of professional licensure; 
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• Knowledge of contemporary issues; 
• The ability to use the principles, techniques, skills and modern engineering tools 
necessary for successful engineering practice and research in the chosen fields; 
• Have the base-level competency in environmental engineering; 
• Have the base-level competency in structural engineering; 
• Have the base-level competency in transportation engineering, and 
• Have an awareness of the role of research in the evolution of civil engineering 
practice. 
 
Candidate engineers (CEs) wishing to become registered as professional engineers 
with Engineering Council of South Africa (ECSA) and accepted as corporate 
members of South African Institution of Civil Engineering (SAICE) must (ECSA, 2007): 
• Hold a relevant academic qualification recognised by ECSA through 
accreditation or evaluation, or have passed any examination which 
ECSA may prescribe; 
• Prove that they have been trained to an acceptable level of 
competence in defined elements, in so far as it relates to civil 
engineering, and 
• Display attributes of a professional person. 
 
Immediately upon graduation, candidates are encouraged to apply to ECSA for 
registration as CEs and to apply to SAICE for graduate membership of the Institution, 
where after; such CEs will be provided with all relevant documents needed for the 
entire training period (ECSA, 2007). 
 
The recommended way of achieving the requisite levels of competence in all the 
training elements is through a focused process of acceptable training, where the 
candidate engineers and their employers and mentors jointly plan and execute the 
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actual training on the basis of ECSA's Policy Statement R2/1A, as well as the training 
objectives listed in the training schedule (ECSA, 2007).  
 
CEs will be expected to obtain practical experience in a position of responsibility and 
to prove that their education, training, experience and professional development 
have enabled them to discharge, in full, the responsibilities of a professional engineer 
in civil engineering (ECSA, 2007). 
 
To prove that CEs have satisfactorily completed all the requirements for registration 
and membership, CEs should apply to ECSA for registration as professional engineers 
and simultaneously, for corporate membership of SAICE.  The evaluation of their 
applications will also include a Professional Review (PR).  On successful completion of 
the PR, CEs will be registered as professional engineers (ECSA, 2007).  
 
The PR constitutes a comprehensive review of CEs' engineering careers in the form of 
an interview, to assess the quality of their professional attributes and the level of 
competence achieved during their period of training.  The competencies that are 
tested during PR are listed below (ECSA, 2007): 
• Engineering problem solving; 
• Application of engineering principles; 
• Management; 
• Acceptance of responsibility, and 
• Professional conduct. 
 
4.7 Construction Management Competencies 
A project is defined as an activity of finite life to be completed within cost, time and 
quality performance parameters as set out in the contractual agreement.  
Construction management, on the other hand, is an integrated process of 
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coordination and regulating the inputs of parties involved in a construction project to 
accomplish prescribed objectives (Shirazi and Hampson, 1998).   
 
Registration for construction managers is compulsory.  An applicant who wishes to 
register as a construction manager shall (Republic of South Africa, 2000): 
• Possess an accredited four year qualification in an accredited built environment 
field of study; 
• Have a minimum of three years experience in a construction management 
environment or having been registered as a candidate construction manager, 
has worked under the guidance of a registered construction manager or a 
person eligible to be registered as such, and 
• Provide such competencies by undergoing an examination or professional 
interview or both as set out by the Council’s registration committee. 
 
The Chartered Institute of Building identified the following competencies (2004): 
• Decision making • Managing health and safety 
• Communicating • Managing resources 
• Managing information • Assess environmental risk factors 
• Planning work • Managing costs 
• Managing work quality • Personnel management at work 
 
Shirazi and Hampson (1998) cite a set of key competencies that they argue 
construction managers will require to perform their job effectively in the 21st century.  
They are the: 
• Ability to obtain the commitment of subcontractors and their employees to the 
objectives of the project.  Trust, motivation and empowerment and giving 
meaning to employees’ work are essential elements in obtaining peoples’ 
commitment; 
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• The ability to communicate effectively and in a timely manner with the project’s 
internal and external customers.  Listening is an aspect of communication that is 
largely ignored by management writers, but is crucial in effective dialogue and 
conflict management; 
• Ability to understand and articulate objectives and problems clearly; 
• Ability to understand and use technological tools and techniques such as 
computers, Internet and intranet to improve information flow and efficiency; 
• Ability to work and make decision effectively in change situations.  This requires 
the ability to tolerate stress, uncertainty and risk, and 
• Ability to understand and communicate technical aspects of building process 
including engineering, finance and accounting.  Some researchers consider 
technical competencies as threshold or basic competencies, which are 
essential to perform, but are not causally related to superior performance. 
 
Smallwood (2000a) conducted research to investigate inter alia, the competencies 
which construction managers should posses.  The respondents were requested to rank 
29 competencies.  The competencies included: 
• Conflict resolution; 
• Leadership; 
• Personnel management; 
• Technical expertise; 
• Decision making; 
• Oral communication; 
• Planning; 
• Interpersonal; 
• Organising; 
• Controlling; 
• Plan Reading; 
• Written communication; 
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• Coordinating; 
• Time management; 
• Team building; 
• Practical; 
• Report writing; 
• Negotiating; 
• Administration; 
• Initiating; 
• Costing; 
• Numerical (maths); 
• Surveying (setting out etc.); 
• Financial management; 
• Computer literacy; 
• Entrepreneurial; 
• Graphic communication; 
• Estimating, and 
• Measuring (quantities). 
 
4.8 Project Management Competencies 
According to the Walker (2002) project management can be defined as the overall 
planning, control and co-ordination of a project from inception to completion aimed 
at meeting a client’s requirements in order that the project will be completed on time 
within the authorised cost and to the required quality standards. 
 
Once called the ‘accidental profession’ project management is emerging as a 
distinct management discipline (Curling, 1998).  Increasingly, government and private 
companies are turning to project management approaches to encourage 
innovation, improve efficiency, solve problems and manage scarce resources 
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(Curling, 1998).  Project management is a comparatively new profession, which can 
be referred to as an autonomous branch of management.  Although project 
managers have been used extensively in the construction and engineering fields their 
application has now spread to a host of different industries.  Organisations have 
recognised the efficacy of project managers to create cross-functional teams and to 
achieve rapid results within strict time and budget constraints.  This has made project 
management a critical and powerful tool in the hands of a modern organisation 
(cites Birkhead, 2000).   
 
Birkhead (2000) cites that the roots of twentieth century project management are 
generally accepted as lying in the engineering and construction industries at the turn 
of the century, when early forms of project management were developed to improve 
planning and cost control.  Project management offers a powerful tool both to 
manage tasks within specific time, cost and resource constraints, and to develop 
new products in faster better and cheaper ways (Birkhead, 2000).  Project 
management in South Africa offers significant opportunities in the housing, electricity 
and telecommunications sectors due to the backlog of infrastructure (Pennypacker, 
1996).  
 
A study conducted by Birkhead (2000) investigated the competencies and training 
needs required of project managers operating in South Africa’s unique context.  A 
questionnaire based on both previous international and personal interviews were 
distributed to project managers to rate the competencies.  Birkhead (2000) cites that 
a project manager working in a developing country would require additional 
competencies to be successful in the profession. 
 
The Project Management Professional (PMP) certification is based upon a 
combination of an exam and an assessment of an individual's project management 
work experience and their application of the principles set out in the Project 
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Management Body of Knowledge Guide (PMBOK).  Having been awarded the PMP, 
individuals must submit evidence every three years of continued involvement with 
Project Management in order to re-certify as a PMP (Rider, 2000). 
 
To become a PMP an individual must apply directly to PMI.  As an applicant you must 
submit evidence of work experience and sign a Code of Ethics.  Once Project 
Management Institute (PMI) accepts your evidence of work experience you can then 
schedule to write the PMP exam.  To be eligible for the PMP Certification an individual 
requires a minimum work experience, if you have a degree then this is 4 500 hours, 
whilst individuals without a degree or equivalent need a minimum of 7 500 hours 
(Rider, 2000). 
 
The PMI (2000) set forward nine knowledge areas in the PMBOK guide.  These areas 
include: 
 Project integration management; 
 Project scope management; 
 Project time management; 
 Project cost management; 
 Project quality management; 
 Project human resource management; 
 Project communications management; 
 Project risk management, and 
 Project procurement management. 
 
A working session was held in Lille, France form the 24th to 26th February 2003 with the 
aim of progressing the development of a framework of Global Performance Based 
Standards for Project Management Personnel.  The working session was supported by 
extensive research including identification; review and mapping of the most widely 
distributed guides for project management knowledge and practice.  Four sets of 
 59
standards were identified for specific reference at the Lille working session.  These are 
the government endorsed performance based standards for project management of 
Australia, South Africa and the United Kingdom, and the Project Management 
Institute’s Project Manager Competency Development Framework (Aitken, Baker, 
Crawford and Thomas, 2003). 
 
From detailed examination of these standards and guides, as well as the selected 
knowledge guide, 48 concepts / topics were identified as being represented in one 
or more of the documents under review.  These 48 concepts were used as the starting 
point at the Lille working session.  From these 48 concepts, 13 unit competencies were 
identified describing the significant functions that need to be performed by most 
project managers (Aitken et al., 2003).
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Strategic Alignment 
Product Functionality 
Marketing 
Program Management 
Cross Unit Outcomes 
Interpersonal 
Relationship Management 
Project Start-up 
Quality Management 
Legal Issues 
Finalisation 
Risk Management 
Cost Management 
Time Management 
Scope 
Management 
Project Evaluation and 
Improvement 
Project Planning and Control 
Resource Management 
Project Management 
Competencies 
• Resource Management 
• Procurement 
• Project Organisation 
• Personnel / Human 
Resource Management 
• Project Monitoring and 
Control 
• Change Control 
• Project Planning 
• Organisational Learning 
• Project Evaluation and 
Review 
• Performance Management 
• Project Scope 
• Product Scope 
• Project Management 
Quality 
• Product Quality 
• Project Closeout/Finalisation 
• Testing Commission, 
Handover, Acceptance 
• Legal Issues 
• Regulations 
• Safety, Health and Environment 
• Goals, Objectives, 
Strategies 
• Project Initiation / Start-up 
• Success(Criteria & Factors) 
• Information and Communication 
Management 
• Reporting 
• Documentation Management 
• Stakeholder Management 
• Benefits Management 
• Team Building / Development 
• Leadership 
• Problem Solving 
• Teamwork 
• Conflict Management 
• Negotiation • Information Management • Project Context/Environment 
• Estimating 
• Project Life Cycle / Phasing 
• Requirements 
Management 
• Configuration 
Management 
• Technology Management 
• Design Management 
• Value Management 
• Strategic Alignment 
• Project Appraisal 
• Business Case 
• Financial 
Management 
Figure 4.2: Competencies developed from 48 concepts / topic (Aitken et al., 2003) 
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4.9 Quantity Surveying Competencies 
The quantity surveyor is an important member of the design team in both the private 
and the public sectors.  The quantity surveyor is essentially a building economist, 
advising clients and architects on costs of alternative designs to ensure that the 
project is kept within the agreed budget (Seeley, 1997).  Leveson (1996) maintains 
that quantity surveying competencies lie in the financial and contractual control of 
the building project, but advises quantity surveyors to pay attention to developing 
interpersonal skills.  According to Seeley (1997) the quantity surveyor should be able 
to do the following: 
• Advise on design and construction methods so that the expenditure is within 
pre-determined limits; 
• Advise on procurement and tendering procedures; 
• Prepare bills of quantities; 
• Prepare forecasts of final costs; 
• Prepare payment valuations; 
• Produce measurement and valuation of variations; 
• Prepare final accounts, and 
• Develop cost control techniques. 
 
The different professional bodies continue to test the professional capabilities through 
the form of a single examination, which is designed to assess an individual’s 
competence to practice.  In the RICS, this is the Assessment of Professional 
Competence (APC) and is more concerned with training than education.  It is now 
widely accepted that training is only effective on the job.  Whilst some colleges have 
provided simulation work experience of good quality, this could not replace the 
experience gained in a surveyors’ office or on site with a contractor (Ashworth and 
Hogg, 2001). 
 
 
62
Good training programmes offer the trainee a variety of different experiences.  The 
RICS training log expects this to be the case, and trainees whose experiences have 
been too narrow may be requested to resubmit their log books after broader 
experiences have been achieved.  There are five areas of approved experience to 
be gained, and these include (Ashworth and Hogg, 2001): 
• Cost advice and cost planning; 
• Contract documentation; 
• Tendering and contractual documentation; 
• Contract services, and 
• Specialisations. 
 
The latter covers a wide range of activities such as taxation, insurance, litigation and 
technical audits. 
 
In deciding whether the individual meets the requirements for corporate membership 
the following are assessed (Ashworth and Hogg, 2001): 
• Application of theory into practice; 
• Awareness of the RICS rules of conduct and the possession of integrity; 
• Importance of accuracy to safeguard employers and clients, and 
• Ability to communicate orally and in writing. 
4.9.1 Prescribed RICS competencies  
The RICS Assessment of Professional Competence (APC) is primarily competency-
based.  It requires candidates to demonstrate that they have the skills and abilities 
needed to perform specific tasks or functions.  These are based on attitudes and 
behaviours as well as skills and knowledge.  The specific competencies candidates 
must achieve depend on the APC pathway being taken.  There is an APC pathway 
for each of the discipline areas in which surveyors work.  As competence can be 
demonstrated on the basis of actual work experience, the pathway will be 
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determined by the candidate’s employment.  The candidate’s supervisor and 
counsellor will advise the candidate on which pathway to follow.  The APC pathways 
are as follows (RICS, 2006): 
• Art and antiques; 
• Building control; 
• Building surveying; 
• Commercial property practice; 
• Environment; 
• Facilities management; 
• Geomatics; 
• Housing management and development; 
• Machinery and business assets; 
• Management consultancy; 
• Minerals and waste management; 
• Planning and development; 
• Project management; 
• Property finance and investment; 
• Quantity surveying and construction; 
• Research; 
• Residential property practice; 
• Residential survey and construction; 
• Rural; 
• Taxation allowances, and  
• Valuation. 
 
Each APC pathway requires a period of structured training during which the 
candidate completes the mandatory and technical competencies that make up the 
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minimum requirements for the APC (RICS, 2006).  The competencies have three levels 
of attainment which are progressive in terms of skills and abilities (RICS, 2006).   
• Level 1 – knowledge and understanding; 
• Level 2 – application of knowledge and understanding, and 
• Level 3 – reasoned advice and depth of technical knowledge. 
 
The candidate must satisfy three types of competency (RICS, 2006). 
• Mandatory competencies – personal, interpersonal and business skills common 
to all pathways; 
• Core competencies – primary skills of the chosen APC pathway, and 
• Optional competencies – selected by the candidate with the supervisor and 
counsellor from the list for the chosen pathway.   
4.9.2 Mandatory competencies 
These competencies are a mix of professional practice, interpersonal, business and 
management skills that are considered common to, and necessary for, all surveyors.  
These competencies are compulsory for all candidates.  Candidates must achieve 
the following minimum standards (RICS, 2006): 
 
To level 3 
• Conduct rules,  
• Ethics, and  
• Professional practice. 
 
To level 2 
• Client care; 
• Communication and negotiation, and 
• Health and safety. 
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To level 1 
• Accounting principles and procedures; 
• Business planning; 
• Conflict avoidance, management and dispute resolution procedures; 
• Data management; 
• Sustainability, and  
• Team working. 
4.9.3 Technical competencies 
For each APC pathway, specific technical competencies must be achieved.  The 
competencies are divided into core and optional.  For some pathways there will be 
an element of choice in the core competencies.  For the optional competencies a 
choice must be made from the APC pathway list.  For some pathways one optional 
competency can be taken from the full list of technical competencies.  Some 
pathways allow candidates to select a mandatory competency as an optional and 
take it to a higher level (RICS, 2006).   
 
For the purposes of this research the quantity surveying route was chosen and the 
core and optional competencies are discussed below (RICS, 2006). 
Core competencies 
A minimum of (RICS, 2006): 
• Conflict avoidance, management and dispute resolution – to level 2; 
• Construction technology and environmental services – to level 2; 
• Contract practice – to level 3; 
• Design economics and cost planning – to level 3, and 
• Health and safety – to level 2. 
 
Optional competencies 
From the full list of competencies, a minimum of (RICS, 2006): 
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• Two competencies – to level 3, and 
• Two competencies – to level 2. 
The full list of competencies is in the table below 
 
Table 4.5 List of APC competencies (RICS, 2006) 
• Access and easements for power, 
water and communications 
infrastructure, including way leaves 
• Information technology 
• Accounting principles and procedures • Inspection 
• Agriculture • Insurance and risk management 
• Analysis of client requirements • Landlord and tenant 
• Asset and investment planning • Land use and diversification 
• Auctioneering • Law 
• Building pathology • Leadership 
• Business management • Local taxation / assessment 
• Cadastre and land management • Maintenance management 
• Capital allowances and grants • Management of the built environment 
• Capital taxation • Management of the natural environment 
• Collection, retrieval and analysis of 
information and data • Managing people 
• Commercial management of 
construction • Managing resources 
• Compulsory acquisition and 
compensation • Mapping 
• Conflict avoidance, management and 
dispute resolution procedures • Marketing 
• Conservation and restoration 
management • Measurement 
• Construction technology and 
environmental services 
• Measurement and costing of construction 
works 
• Consultancy skills • Minerals management 
• Contaminated land • Negotiating skills 
• Contract administration • Object identification 
• Contract practice • Option appraisal  
• Corporate and public communications • Planning 
• Corporate finance • Procurement 
• Corporate real estate management • Project audit 
• Corporate recovery and insolvency • Project cost and financial control 
• Customer care • Project evaluation 
• Design and specification • Project process and procedures 
• Design economics and cost planning • Project strategy and control 
• Development appraisals • Purchase disposal and leasing 
• Development / project briefs • Real estate finance and funding 
• Economic development • Real estate management 
• Engineering surveying • Real estate management accounting  
• Environmental assessment • Real estate records 
• Environmental audit • Recruitment and selection 
• Environmental awareness • Remote sensing and photogrammetry 
• Environmental management • Research methodologies 
• Environmental sustainability  • Risk management 
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• Ethics, professional identity and 
accountability • Securitisation 
• Financial risk management • Selecting the project team 
• Forestry and woodland management • Self management 
• Geodesy • Spatial data capture and presentation 
• GIS • Specification preparation 
• Ground engineering and subsidence • Strategic real estate consultancy  
• Health and safety • Surveying land and sea 
• Housing aid or advise • Team working 
• Housing maintenance, repair and 
improvements • Use of the marine environment 
• Housing management and policy • Valuation 
• Housing strategy and provision • Verbal communication 
• Hydrographic surveying • Works progress and quality management 
• Information integration and assimilation • Written and graphic communication 
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CHAPTER FIVE: PERCEPTION 
This chapter documents the definition of perception, influences on perception and 
the relationship between the client and the construction and design team.  It also 
establishes that design and construction team members, and clients interact with 
each other.  However, although clients know what competencies to expect from the 
design and construction team members it does not mean that clients’ perceptions on 
their competencies are necessarily similar to those of the design and construction 
team members.   
5.1 Perception 
Du Plessis and Rousseau (1999) define perception as the process by which an 
individual observes, selects, organises, and reacts to environmental stimuli in a 
meaningful way.  Robbins (2001) defines perception as a process by which individuals 
organise and interpret their sensory impressions in order to give meaning to their 
environment.  However, what one person perceives can be substantially different 
from objective reality.  Perception is important in this research because people’s 
behaviour is based on their perception of what reality is, not on reality itself. 
5.2 Person Perception 
According to Lord (1997) person perception is about how a person forms impressions 
of other people.  Impression formation is a continuous process.  It continues from the 
first glimpse, through a continuous updating of the overall impression of the person.   
5.2.1 Model of person perception 
The model describes how impression formulation works.  There are two types of 
information on which impressions are based: verbal information and non-verbal 
information.  According to Lord (1997) the process of person perception is a ‘two–
stage’ idea that people have, spontaneous initial reactions, followed by deliberate 
‘adjustments’.  Whether the topic is social thinking, attribution, attitudes, stereotypes, 
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the self, social influence or other of social psychology, some people’s reactions are 
relatively ‘automatic’ and spontaneous; others are more deliberative.  Person 
perception is no exception; it involves a relatively automatic, spontaneous initial 
reaction to a person, which acts as an anchor point or ‘first impression’.  It also 
sometimes involves a deliberate adjustment to that first impression.   
 
In all, person perception involves four steps: categorisation, inferences, gathering 
more information and re-categorisation (Lord, 1997).  Categorisation and inference 
are part of the spontaneous stage.  Perceivers spontaneously notice social categories 
such as sex and race, and draw preliminary inferences from the person’s category 
membership.  Gathering more information and re-categorisation are part of the 
deliberate stage.  Perceivers sometimes seek additional information about the other 
person and re-evaluate which social category is most useful for forming an accurate 
impression.  According to Lord (1997) categorisation and inference occur whenever 
one person learns information about another person.  Gathering information and re-
categorising it occur only when a person is willing and able to exert greater effort to 
perceive the other person accurately.  Table 5.1 shows the process. 
Table 5.1: A two-stage, four-step model of person perception (Lord, 1997) 
STEP ACTIVITY 
Spontaneous Stage  
Categorise ‘Automatically’ notice the person’s sex, race, age, etc. 
Infer Spontaneously assume the person has whatever characteristics you think are typical of the social category 
Deliberate Stage  
Gather more 
Information 
Add more information, preferably information that confirms 
the initial, spontaneous, category-based impression 
Re-categorise 
If new information disconfirms the initial impression, find 
either a subcategory or a different category that fits both 
the initial impression and the additional information. 
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5.2.2 Client’s perception 
Sometimes data is buried deep within the minds or within the attitudes, feelings, or 
reactions of men and women.  The aim of this research is to probe into the minds of 
the clients in order to obtain their perceptions of the design and construction teams’ 
competencies.  In this section of the research the relationship between the client and 
the design team will be addressed in order to establish if the clients are 
knowledgeable regarding the design and construction teams’ competencies.  
 
The RIBA has prepared a suggested pattern of procedure for architects in 
preparation and implementation of building projects.  The plan of work represents a 
sound and practical analysis of design operations.  The plan is outlined in Table 5.2 
and shows the roles to be played by the various members of the design team and 
client.  From this plan it is apparent that the client and the design team members 
work closely together, thus clients will have views on what competencies to expect 
from the design team members. 
 
Although clients know what competencies to expect from the design team members 
it does not mean that clients’ perceptions of design team competencies are 
necessarily similar to those of the design team members.  Through pilot interviews the 
clients’ understanding of pre-defined competencies of the design team members will 
be tested, with the possibility of identifying additional competencies for a 
questionnaire-based survey.  William James, one of the pioneers of American 
psychology, once remarked: “Neither the whole truth nor the whole of good is 
revealed to any single observer although each observer gains a partial superiority of 
insight from the peculiar position in which he stands.” (Forgus, 1966)  Thus, if the 
clients’ perceptions of the design team competencies are not the same as the 
defined competency outcomes, the competencies must be explained in a manner in 
which they would understand them. 
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Table 5.2: Suggested roles of key members for project teams in the RIBA plan of work (Seeley, 1997) (Part A) 
Stage Purpose of work and decisions to be reached Tasks to be done 
People directly 
involved 
Usual 
terminology 
A. Inception To prepare general outline of 
requirements and plan future 
action. 
Set up client organisation for 
briefing. Consider requirements, 
appoint architect. 
All client interests, 
architect. 
Briefing. 
B. Feasibility To provide the client with an 
appraisal and recommendation 
in order that he may determine 
the form in which the project is 
to proceed, ensuring that it is 
feasible, functionally, 
technically, and financially. 
Carry out studies of user 
requirements, site conditions, 
planning design, and cost, etc., 
as necessary to reach decisions. 
Clients’ 
representatives, 
architects, 
engineers, and QS 
according to 
project. 
 
C. Outline 
proposals 
To determine general approach 
to layout, design and 
construction in order to obtain 
authoritative approval of the 
client on the outline proposals 
and accompanying report. 
Develop the brief further. Carry 
out studies on user requirements, 
technical problems, planning, 
design and costs, as necessary 
to research decisions. 
All client interests, 
architects, 
engineers, QS and 
specialists as 
required. 
Sketch plans. 
D. Scheme 
design 
To complete the brief and 
decide on particular proposals, 
including planning 
arrangement, appearance, 
constructional method, outline 
specification and, cost, and to 
obtain all approvals. 
Final development of brief, full 
design of the project by the 
architect, preliminary design by 
engineers, preparation of cost 
plan and full explanatory report. 
Submission of proposals for all 
approvals. 
All client interests, 
architects, 
engineers, QS and 
specialists and all 
statutory and other 
approving 
authorities. 
 
E. Detailed 
design 
To obtain final decision on every 
matter related to design, 
specification, construction and 
cost. 
Full design of every part and 
component of the building by 
collaboration of all concerned. 
Complete cost checking of 
designs. 
Architects, QS, 
Engineers, specialists, 
and contractor (if 
appointed). 
Working 
drawings. 
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Table 5.2: Suggested roles of key members for project teams in the RIBA plan of work (Seeley, 1997) (Part B) 
Stage Purpose of work and decisions to be reached Tasks to be done 
People directly 
involved 
Usual 
terminology 
F. Production 
information 
To prepare production 
information and make final 
detailed decisions to carry out 
work. 
Preparation of final production 
information i.e. drawings, 
schedules and specifications. 
Architects, engineers 
and specialists, 
contractor (if 
appointed). 
 
G. Bills of 
quantities 
To prepare and complete all 
information and arrangements 
for obtaining tender. 
Preparation of Bills of Quantities 
and tender documents. 
Architects, QS, 
contractor (if 
appointed). 
 
H. Tender 
action 
Selective tendering Selective tendering Architects, QS, 
engineers, 
contractor, client. 
 
J. Project 
planning 
Project management. Project management Contractor, sub-
contractors. 
Site operations. 
K. Operations 
on site 
Project management. Project management Architects, 
engineers, 
contractors, sub-
contractors, QS, 
client. 
 
L. Completion Project management. Project management Architects, 
engineers, 
contractor, client 
 
M. Feedback To analyse the management, 
construction and performance 
of the project. 
Analysis of job records. 
Inspections of completed 
building. Studies of building in 
use. 
Architect, engineers, 
QS, contractor, 
client. 
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5.2.3 Influencing perception 
According to Runyon (1980) all perception is subjective, and people seldom see things 
as they are.  People see things as they want them to be, as they expect them to be, or 
as they need them to be.  As a consequence, perception can be defined as a process 
through which people can comprehend the world. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.1: Factors influencing perception (Nelson & Quick, 1999) 
 
In Figure 5.1 it can be seen that there are three major categories of factors that influence 
the perception a person has of another person – the subject: characteristics of the 
perceiver; characteristics of the subject, and characteristics of the situation in which the 
interaction takes place.  
Characteristics of the Perceiver 
Familiarity with target 
Attitudes 
Mood 
Motives 
Interests 
Experience 
Expectations 
Self-concept 
Cognitive structure 
Social Perception 
Characteristics of the target 
Physical appearance 
Verbal communication 
Non-verbal cues 
Intentions 
Characteristics of the situation 
Context of the interaction 
Strength of situational cues 
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5.2.3.1 Characteristics of the perceiver 
According to Dubrin (1990) and Nelson and Quick (1999) there are several characteristics 
of the perceiver that can influence social perception.  In the interest of clarity, some of 
the characteristics will be defined.  Other literature suggests that additional 
characteristics, which influence the perceiver, include experience, expectation, motives 
and interests. 
 
Familiarity with the target: Nelson and Quick (1999) state that familiarity does not always 
mean accuracy.  Sometimes, when the subject is known, the perceiver tends to screen 
out information that is inconsistent with what the perceiver believes the subject is like.  
This is particularly dangerous in performance appraisals where the rater is familiar with the 
person being rated.  For example if the client knows the design team member personally 
it may affect the client’s perception. 
 
Attitudes: Pallister and Isaacs (1996) define attitude as a way in which a person views 
and evaluates someone else.  Attitudes determine whether people like or dislike things 
and therefore how they behave towards them.  Honderrich (1995) defines attitude as 
any mental state with prepositional content.  Attitudes in this sense include beliefs, 
desires, hopes, and wishes.  Attitudes are sometimes characterised more narrowly as 
thoughts or feelings possessing an effective tone and encompassing desire. 
 
The perceiver’s attitude also affects social perception (Runyon, 1980; Lau and Shani, 
1988; Robbins, 2001).  For example, when a client answers a questionnaire related to this 
research and the client feels that project management is a waste of time it will without a 
doubt affect the answers given. 
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Mood: Mood can have a strong influence on the way a subject is perceived.  According 
to Nelson and Quick (1999) when an individual is in a positive mood a more positive 
impression will be formed of others.  When in a negative mood, others tend to be 
evaluated unfavourably.  
 
Motives: Reber (1995) defines motive as a state that impels an organism to action.  When 
a person has a positive or negative motive concerning other people it will affect their 
social perception (Lau and Shani, 1988; Robbins, 2001). 
 
Interests: Thompson (1996) defines interest as a thing in which one has a stake or 
concern. 
 
If a person is interested in another person, the first person is bound to have a more 
positive perception of the second person (Robbins, 2001). 
 
Experience: Thompson (1996) defines experience as an observation of or practical 
acquaintance with facts or events.  Reber (1995) defines experience as the knowledge 
gained from such participation in that event. 
 
Experience can influence the perception of a person (Dubrin, 1990; Lau and Shani, 1988; 
Robbins, 2001; Runyon, 1980).  If a client had a bad experience with an architect in the 
past the client may have a bad perception of all architects.  
 
Expectation:  Bannock, Baxter and Davis (1998) define expectation as views that 
individuals hold about the future.  
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Expectations can distort perceptions in that what is expected to be seen is what is seen.  
For example if a client expects a construction manager to be lazy in his work the client 
may perceive construction managers as such regardless of their actual traits (Robbins, 
2001). 
 
Self-concept: According to Nelson and Quick (1999) an individual with a positive self-
concept tends to notice positive attributes in another person.  In contrast, a negative 
self-concept can lead a perceiver to observe negative traits in another person. 
 
Cognitive structure: Cognitive structure is an individual’s pattern of thinking.  Nelson and 
Quick (1999) contend that some people have the tendency to perceive physical traits 
such as height, weight, and appearance more readily.  Others tend to focus more on 
central traits or personality dispositions.  
 
It is common knowledge that the above characteristics are different in each individual.  
Thus, each individual brings a somewhat unique perspective to every perceptual 
situation.  These unique perspectives can sometimes seriously distort our perception of 
events.  In this case respondents who answer the questionnaire in a programmed 
manner will be ignored so that the data gathered will more closely reflect the general 
view of the design team.  The reason being that a consistent sample of data will minimise 
the ‘noise’ in the data.  Of greater importance is the fact that inconsistent feedback 
from the respondents will introduce bias into the research.  
5.2.3.2 Characteristics of the subject 
Characteristics of the subject, who is the person being perceived, influence social 
perception.  Such characteristics include physical appearance, verbal communication, 
non-verbal communication and intentions. 
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Physical appearance: The perceiver will notice the subject’s physical features like height, 
weight, estimated age, race, and gender (Nelson and Quick, 1999; Robbins, 2001).  
Perceivers tend to notice physical appearance characteristics that contrast with the 
norm, that are intense or that are unusual. 
 
Verbal communication: Listening to the topics a speaker speaks about, the voice tone 
and accent and makes judgements on these (Nelson and Quick, 1999; Robbins, 2001).  
 
Nonverbal communication: Nelson and Quick (1999) state that eye contact, facial 
expressions, body movements and posture all are deciphered in an attempt to form an 
impression of the subject. 
 
Intentions: Nelson and Quick (1999) also state that the perceiver’s interpretation of the 
subject’s intentions affect the way the perceiver views the target. 
5.2.3.3 Characteristics of the situation 
The circumstances in which the interaction between the perceiver and the subject takes 
place has an influence on the perceiver’s impression of the subject (Nelson and Quick, 
1999; Runyon, 1980). 
 
Social context: The social context of the interaction is a major influence (Nelson and 
Quick, 1999; Robbins, 2001). 
 
Strength of situational cues: Some situations provide strong cues as to appropriate 
behaviour.  In these situations, assume that the individual’s behaviour can be accounted 
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for by the situation, and that it may not reflect the individual’s disposition (Nelson & 
Quick, 1999; Robbins, 2001).  
5.2.4 Biases and problems in person perception 
Perception is prone to bias.  In this part of the research biases and the problems in person 
perception will be dealt with.  Biases and problems can be characterised into the 
following effects: 
• Primacy effects; 
• Contrast effects; 
• Halo effect; 
• Similar-to-me effects (projection); 
• Harshness, leniency and average tendency biases, and 
• Knowledge-of-predictor bias. 
5.2.4.1 Primacy effects (First-impression error) 
First Impressions: The initial pieces of information that a perceiver has about a subject 
have a major effect on the perceiver’s perception and evaluation of the subject.  For 
example, interviewers decide in the first few minutes whether or not a job candidate is a 
good prospect (Smith, 2001; Nelson and Quick, 1999; Pettinger, 1998). 
5.2.4.2 Contrast effects  
The perceiver’s perceptions of others distort the perceiver’s perception of a subject (Lau 
and Shani, 1988; Robbins, 2001; Smith, 2001).  For example, a manager’s perception of an 
average subordinate is likely to be lower if that subordinate is in a group with very high 
performers rather than in a group with very low performers. 
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5.2.4.3 Halo Effect 
The perceiver’s general impression of a target distorts his or her perception of the target 
on specific dimensions (Cohen, 1973; Pettinger, 1998; Robbins, 2001; Smith, 2001). For 
example, a subordinate who has made a good overall impression on a supervisor is rated 
as performing high-quality work and always meeting deadlines even when work is 
flawed. 
5.2.4.4 Similar-to-Me Effects (Projection) 
People perceive others who are similar to themselves more positively than they perceive 
those who are dissimilar.  For example, supervisors, rate subordinates who are similar to 
them more positively than they deserve (Dubrin, 1990; Robbins, 2001; Smith, 2001). 
5.2.4.5 Harshness, Leniency, and Average Tendency Biases 
Some perceivers tend to be overly harsh in their perceptions, some overly lenient. Others 
view most subjects as being about average.  For example, some supervisors give nearly 
everyone a poor rating, some give nearly everyone a good rating, and others give 
mostly average ratings (Smith, 2001). 
5.2.4.6 Knowledge-of-Predictor Bias 
Knowing how a subject stands on a predictor of performance influences perceptions of 
the subject.  For example, a professor perceives a student more positively than she 
deserves because the professor knows the student had a high score on IQ test (Smith, 
2001). 
5.2.4.7 Stereotyping 
When a person is judged on the basis of the perception of an individual a shortcut called 
stereotyping is used (Dubrin, 1990; Nelson and Quick, 1999; Pettinger, 1998; Robbins, 
2001). 
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5.2.4.8 Selective perception 
Selective perception is our tendency to choose information that supports our viewpoints. 
Individuals often ignore information that makes them feel uncomfortable or threaten 
their viewpoints (Nelson and Quick, 1999; Robbins, 2001). 
5.3 Rating of competencies by a third party 
According to Boam and Sparrow (1992) there are various ways in which competencies 
can be rated.  The methods available can be categorised into four main headings: 
• Analogous approaches, where the aim is to copy key aspects of the job.  The 
common thread in all these methods is that they try to create, in miniature, one or 
more aspects of the job; 
• Analytical approaches, where the aim is to set up ’abstract’ tests that apply to 
people in general.  The activities may be quite different to those performed on the 
job; 
• Reputation approaches, which involve relying on the judgements of others, and 
• Miscellaneous approaches. 
In this research the reputational approach will be used.  According to Boam and 
Sparrow (1992) the use of the reputational approaches to assess competencies is 
common.  The unique feature of this method is that the judgement is derived from 
everyday contact with the candidate rather than observation of behaviour on a set 
piece exercise.  
 
Boam and Sparrow (1992) state that since reputational methods are based on 
observation of the assessors during their everyday work there may be some reason to 
hope that the longer observation period involved will lead to greater accuracy.  The 
research evidence suggests that both supervisors’ and peer ratings provide quite good 
predictive validity (Boam and Sparrow, 1992). 
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CHAPTER SIX: METHODOLOGY 
In this chapter the methodology and general procedures used in the survey are 
explained.  This includes data collection procedures; populations used; questionnaire 
design, and the data analysis. 
6.1 Research method 
The descriptive method was used in this research. The descriptive survey method (Leedy 
and Ormond, 2005) was employed to process the data obtained through observation.  
This type of research involves either identifying the characteristics of an observed 
phenomenon or exploring possible correlations among two or more phenomena.  In 
every case, descriptive research examines a situation as it is.  It does not involve 
changing or modifying the situation under investigation, nor does it intend to determine 
cause-and-effect relationships (Leedy and Ormond, 2005). Thus, it observes existing 
conditions artificially, and is limited to ascertaining and describing the characteristics of 
the variables of interest in a given situation (Cropley and Harris, 2004).   
 
A preliminary research approach comprising of a qualitative method of data production 
used non-standardised scheduled pilot interviews of a convenience sample of 
architects, engineers, construction managers, project managers, and quantity surveyors 
in the Eastern Cape Province, and Western Cape Province.  A total of 10 architects, 
engineers, construction managers, project managers, and quantity surveyors were 
interviewed.  The interviews tested the various discipline’s understanding of their own 
competencies and of the competencies of the other discipline’s competencies with the 
possibility of adding additional competencies to the structured questionnaire.  
Subsequently, a quantitative method of data production using the questionnaire 
followed in order to obtain the data from the target population.   
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6.2 Data collection procedures 
The secondary data used in this research was obtained from various South African and 
international sources, inter alia, journal and conference papers, articles, books, reports, 
theses, and the Internet.  
 
The search for information was undertaken in the Nelson Mandela Metropolitan University 
(NMMU) library, where the following databases were searched for information: 
• EBSCO; 
• Business periodicals index; 
• Social Sciences Index, and 
• NMMU’s own database. 
 
The preliminary data used in the study was acquired by a pilot interview and a 
questionnaire.  The administration of the pilot interviews was done in the following 
phases: 
 
Phase 1: This was an attempt to obtain a letter of endorsement from the South African 
Property Owners Association (SAPOA).  However, they declined the request.  They 
declined the request because the NMMU was not a member of the Association.   
 
Phase 2: This involved obtaining a mailing list for the private and public sector clients.  A 
list of all the private developers in South Africa was eventually obtained from the SAPOA 
after the NMMU became a member thereof.  The Department of Water Affairs supplied 
the mailing list of all the municipality managers, which were regarded as the Public 
sector clients. 
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Phase 3: The preliminary research approach comprising of a qualitative method of data 
production entailed a standardised scheduled pilot interview of a convenience sample 
of 10 Architects, Engineers, Construction Managers, Project Managers, and Quantity 
Surveyors in the Eastern Cape Province and Western Cape Province.   
 
Phase 4: The questionnaire was pre-tested on 10 architects, engineers, construction 
managers, project managers, and quantity surveyors of which most had more than 10 
years experience.   
 
Phase 5: A postal survey using the questionnaire (Appendix 2) that was designed during 
stages 3 and 4 was posted to the private and public sector clients under a covering 
letter (Appendix 1) dated 25th August 2004.   
 
Phase 6: A reminder letter (Appendix 3) and replacement questionnaire was posted to 
the target population under a covering letter dated 23rd September 2004. 
 
Phase 7: A reminder e-mail was sent to the individuals which did not return the 
questionnaire by the 7th October 2004. 
 
Phase 8: A further telephonic reminder was made to the individuals, which did not return 
the questionnaire by the 21st October 2004. 
6.3 Population 
The populations of respondents in the data gathering stages can be divided into two 
categories: 
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• Public sector clients – A mailing list of all the Municipality Managers in South Africa 
was obtained from the Department of Water Affairs, and 
• Private sector clients – A mailing list of all the Property developers in South Africa 
was obtained from the SAPOA. 
6.4 Sample 
6.4.1 Sampling frame 
The total number of private sector clients, namely the property developers on the SAPOA 
mailing list was 74 members.  The total number of public sector clients, namely the 
Municipality managers on the mailing list obtained from the Department of Water Affairs 
was 284 members.   
6.4.2 Sample size 
According to Leedy and Ormond (2005), researchers should endeavour to maximise the 
sample size.  Leedy and Ormond (2005) cite the following guidelines for selecting a 
sample size: 
• For small populations with fewer than 100 people or other units, there is little point in 
sampling.  Survey the entire population; 
• If the population size is around 500, 50% of the population should be sampled; 
• If the population size is around 1 500, 20% should be sampled, and 
• Beyond a certain point, about 500 units or more, the population size is almost 
irrelevant, and a sample size of 400 should be adequate. 
 
Krejcie and Morgan (1970) developed a more scientific method of calculating the 
sample size.  They developed a table (Appendix D), which was based on a formula for 
determining sample size published by the research division of the National Education 
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Association.  The authors created this table for ease of use and to facilitate research.  
The formula used to determine the sample size was as follows: 
 
s = X2NP (1-P)/ d2 (N-1)+X2P(1-P), where 
• s = the required sample size; 
• X2 = the table value of chi-square for 1 degree of freedom at the confidence level 
of 3.841; 
• N = the population size; 
• P = population proportion assumed to be 0.50 which provides the maximum sample 
size, and 
• d = the degree of accuracy expressed as a proportion.  In this case 0.05 was used. 
 
Krejcie and Morgan (1970) state that, using this calculation, as the population increases 
the sample size increases at a diminishing rate, plateau, and remain, eventually constant 
at slightly more than 380 cases.  There is little to gain to warrant the expense and energy 
to sample beyond 380 cases.  Alreck and Settle (1995) give similar evidence.  However, 
given the poor response rate of construction industry studies the author deemed it 
appropriate to survey the entire population in order to maximise the amount of 
responses.  
6.5 Questionnaire design 
Interviews concerning the competencies required by Architects, Engineers, Construction 
Managers, Project Managers, and Quantity Surveyors were conducted using a 
standardised schedule.  The reasons for the interviews are as follows: 
• To generate additional competencies for inclusion in the questionnaire;  
• To obtain the perceptions of other disciplines on the competencies of their peers, 
and 
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• To obtain each specific discipline’s perception on their own competencies. 
 
Thus, the questionnaire design was based not only each individual discipline’s perception 
of their own competencies, but also on the perceptions of the other disciplines’ 
perceptions of all the other competencies.   
 
A convenience sample of 10 Architect’s, Engineers, Construction, Managers Project 
Managers, and Quantity Surveyors was selected.  The interviewees all practised in the 
Eastern Province and Western Cape Province.  
 6.6 Research questionnaire 
The questionnaire was designed to include all the competencies that were identified 
during the literature review and during the interview stages.  The additional 
competencies which where identified during the interview stages are mentioned below: 
Quantity Surveying Competencies 
• Valuation; 
• Value management, and 
• Risk management. 
 
Architectural Competencies 
• Post completion evaluation; 
• Maintenance planning, and 
• Quality control. 
 
The method of presenting these competencies and then asking the respondents to rate 
the competencies according to current importance and evidence on the Likert scale 
was adopted from Nkado (1999) and Crafford (2002).   
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The questionnaire consisted of three sections.  Section one consisted of questions about 
the respondent’s demographic background.   
 
In section two the competencies were listed in alphabetical order with two scales next to 
it.  The two scales were: 
• Level of importance of that competency for a career in that specific discipline, 
from ‘not important’ (rating 1) to ‘very important’ (rating 5), and 
• How evident that competency is in the specific discipline in South Africa, from 
‘poor’ (rating 1) to ‘excellent’ (rating 5). 
 
Section three has to do with client requirements.  In the first question the respondents 
were asked to rate the level of importance of the performance parameters to clients.  
The performance parameter had to be rated on a scale, from ‘not important’ (rating 1) 
to ‘very important’ (rating 5).  The second question asked the respondents to indicate on 
a scale from 1 to 5 (rating 1 - Unacceptable; rating 5 – Excellent), the extent to which the 
various disciplines realise client satisfaction relative to the various performance 
parameters.  
6.7 Pre-testing questionnaire 
Gillham (2000), Nkado (1999), Leedy (2005), Bryman and Bell (2003) recommend pre-
testing as the surest protection against errors in questionnaires.  A convenience sample of 
10 people in the Eastern Cape Province was asked to test the questionnaire.  Questions 
were asked about the questionnaire in order to get feedback.  The feedback led to the 
following amendments to the draft questionnaire: 
• Re-shuffling of the demographic background answers; 
• Re-naming some competencies; 
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• Adding a question in section three to rate the extent to which the various disciplines 
realise client satisfaction relative to the various performance parameters, and 
• Adding in a section for respondent details in case of a query. 
 
All the participants in the pre-test said the questionnaire was easy to understand and 
that it could be completed within 30-40 minutes. 
6.8 Data analysis 
6.8.1 Analysis 
The responses of the questionnaire were programmed and analysed using the frequency 
tables of the Number Cruncher Statistical System (NCSS).  The rating obtained from the 
survey was converted from ordinal to interval data, using correspondence analysis. The 
following data analysis techniques were used to test the hypotheses: 
• In hypothesis 1 ranking was used; 
• In hypothesis 2 ranking was used; 
• In hypothesis 3 the Kruskal-Wallis test of association was used; 
• In hypothesis 4 ranking was used; 
• In hypothesis 5 the Kryskal-Wallis test of association was used; 
• In hypothesis 6, gap analysis was used by means of subtracting means of 
‘evidence’ from the means of important competencies, then rank ordering the 
difference in means, and 
• In hypothesis 7 principal component analysis was used. 
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CHAPTER SEVEN: RESULTS 
This chapter presents the results of the data analyses; the results are interpreted in 
Chapter nine. 
7.1 Response to questionnaire 
Of the 358 questionnaires posted, 59 were returned 12 weeks after the initial mailing.  This 
represents a 16.8% response rate on the census.  However, 8 of the returned 
questionnaires were not included in the analysis of the data because no attempt had 
been made to complete the questionnaire.  Furthermore, no reasons were given for 
returning the questionnaires blank.  The effective response rate was therefore 14.5% as 
shown in Table 8.1.  However, when comparing the number of completed questionnaires 
to the sample size (Appendix 4) recommended by Krejcie and Morgan (1970) it 
represents a 22.8% response rate (Table 7.1).  The author anticipated this low response 
rate and therefore decided to perform a census of the sampling frame in order to 
increase the total number of respondents.   
Table 7.1: Analysis of respondent sample 
Analysis of respondent sample 
 Sector 
Useful 
questionnaires  
Questionnaires 
posted 
Required 
sample 
size 
Response 
rate of 
census 
Response rate of 
required sample 
size 
Public 
Sector 38 284 165 13.4% 23.0% 
Private 
Sector 14 74 63 18.9% 22.2% 
Total 52 358 228 14.5% 22.8% 
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7.1.1 Response rate 
The following procedures were followed in order to improve the response rate: 
• The respondents were assured of anonymity; 
• The covering letter made an altruistic appeal to the respondents; 
• The length of the questionnaire was kept to a minimum for a study of this 
magnitude; 
• A reminder letter was sent after three weeks, including an additional questionnaire; 
• A reminder e-mail was sent after two weeks of sending the reminder letter, and 
• A reminder phone call was made after two weeks of sending the reminder e-mail. 
 
In essence, all possible techniques known to the researcher to increase the response rate 
were employed.   
7.1.2 Missing values 
Although missing values in questionnaires are not desirable, they are inevitable, as some 
respondents might have limited if any experience with the discipline or with a particular 
competency.  The researcher thus provided the respondents with the opportunity to tick 
an ‘Unsure’ response rather than attempt to rate a competency which they are not 
familiar with. 
7.2 Demographic profiles of respondents 
7.2.1 Sector 
Figure 7.1 indicates the sector distribution of the respondents.  The majority of 
respondents are public sector which constituted 79.3% of the original sample.    
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Figure 7.1: Sector distribution 
7.2.2 Age 
Figure 7.2 indicates the age distribution of the Private and Public sector respondents 
combined.  All the respondents are over 30 years of age. Furthermore, the majority of 
respondents are over 40 years of age. 
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Figure 7.2: Age distribution of the Public and Private sector clients combined 
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7.2.3 Gender 
Figure 7.3 indicates the gender distribution of the Public and Private sector respondents 
combined - male respondents predominate.   
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Figure 7.3: Gender distribution of Public and Private sector respondents 
7.2.4 Experience 
Figure 7.4 indicates the experience levels of the Public and Private sector respondents. 
The majority of the respondents have more than 10 years experience in the construction 
industry. 
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Figure 7.4: Experience distribution of respondents 
7.2.5 Highest formal qualification 
Figure 7.5 indicates the categories of the highest academic qualifications of the 
respondents.  Most of the respondents have some kind of tertiary education, 69% have a 
Bachelors or higher degree, and 21% have a postgraduate qualification. 
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Figure 7.5: Highest academic qualifications achieved by respondents 
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7.2.6 Occupational status 
Figure 7.6 indicates the occupational status of the respondents. 90% of the respondents 
are managers, directors, or managing directors.   
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Figure 7.6: Occupational status of respondents 
7.2.7 Independence of demographic data 
A Chi-square test of independence (Hanke and Reitsch, 1994) was conducted on the 
demographic variables to determine whether there were interrelationships between 
them, at a 0.05 significance level.  To minimize violation of ’the rule of five’ the classes of 
the demographic data with less then five respondents were combined with the nearest 
appropriate class.  This affected the following variables: 
• Age; 
• Experience; 
• Highest qualification, and 
• Status in the organisation. 
 
Within the Age variable the respondents in the ’Under 25 years’, ’25 – 30 year’, and ’31 – 
40 years’ categories were combined in order to create a new category ’Under 40 years’.   
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In the Experience variable the respondents in the ’less than 5 years’ and ’5 years – 10 
years’ categories were combined to form a new category called ’less than 10 years’.   
 
In the Highest formal qualification variable the respondents in the ’Matric Certificate’, 
’Diploma’, ’Postgraduate Diploma’, and ’Other’ categories were combined to create a 
new category ’Certificate or Diploma’.  The ’Masters’ and ’Doctorate’ categories were 
also combined to form a new category ’Postgraduate Degree’. 
 
In terms of ‘occupational status in organisation’ variable, the respondents in the ‘Senior 
Staff’, ‘Supervisor’, ‘Trainee / Intern’,  and ‘Other’ categories were combined to create a 
new category ‘Junior and Senior employees’. 
 
Table 7.2 shows the variables that are significantly dependent on each other by means 
of ‘Sig’.  It is notable that there is significant dependency in ten (66.7%) of the fifteen 
relationships.   
Table 7.2: Independence of demographic variables 
Demographics Sector Gender Age Experience Highest 
qualification 
Sector - - - - - 
Gender Sig - - - - 
Age Sig Sig - - - 
Experience  Sig  - - 
Highest 
qualification Sig Sig   - 
Status  Sig Sig Sig Sig 
Total 3 4 1 1 1 
 
96  
7.3 Rescaling data 
A researcher is on dangerous ground when assuming that Thurstone or Likert scales 
behave in an interval fashion.  Nevertheless, this assumption is so commonly made that it 
is seldom even stated in published articles (Bendixon and Sandler, 1995).   
 
Re-scaling is an exploratory, rather than casual analysis as the re-scaled values are for 
the full set of observations over all constructs that are rated.  This limitation means that 
the re-scaling does not indicate how each respondent used the scale for each 
statement that was used.  According to Bendixen and Sandler (1995) “In some instances, 
the subsequent analyses produce results that are almost identical to those obtained 
when the assumption that the original ordinal data behaved in an interval fashion was 
made or that the analytic techniques used were sufficiently robust.  However, in equally 
as many instances, the interpretation of subsequent analyses was ‘cleaner’, easier and 
more precise.”   
 
The procedure for re-scaling is: 
• Arrange the constructs on the rows and the rating scale on the columns; 
• Then generate the frequency count from the response data set; 
• Perform a correspondence analysis of the data set.  Choose a 2-axis solution for 
simplicity and request the eigenvalue and column plot reports, and 
• Using the eigenvalue of the first two axes, find the euclidean distance between the 
scale points. 
 
However, it should be noted that the stability and effectiveness of the re-scaling 
depends on the size of the respondent sample - the larger the size, the more stable and 
reliable the re-scaling. 
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Bendixon and Sandler (1955) and Nkado and Meyer (2001) argue that this procedure is 
essential for parametric manipulation and interpretation of the raw data.  The re-scaling 
was done separately for current importance and evidence of the competencies.  Tables 
7.3 – 7.12 show the results of the re-scaling. 
Table 7.3: Re-scaling for rating of Architectural current important competencies 
  Eigen Value Cum. Percent retained 
Axis 1 0.10327 70.95 
Axis 2 0.02286 86.65 
Likert scale of importance 
Axis 1 co-
ordinate 
Axis 2 co-
ordinate 
Euclidean 
distance 
Adjusted 
scale 
1 Not important 1.659 -1.16  1.0000 
2   0.533 0.396 2.6403 3.6403 
3 Important 0.524 -0.002 0.6393 4.2796 
4   0.073 0.081 0.3660 4.6456 
5 Very important -0.267 -0.071 0.3544 5 
Table 7.4: Re-scaling for rating of Architectural evidence competencies 
  Eigen Value Cum. Percent retained 
Axis 1 0.06492 47.7 
Axis 2 0.03192 71.15 
Likert scale for evidence 
Axis 1 co-
ordinate 
Axis 2 co-
ordinate 
Euclidean 
distance 
Adjusted 
scale 
1 Poor 0.397 -0.302   1.0000 
2   0.356 0.37 1.6283 2.6283 
3 Average 0.118 -0.14 1.2991 3.9274 
4   -0.204 0.028 0.6813 4.6087 
5 Excellent -0.427 0.069 0.3913 5 
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Table 7.5: Re-scaling for rating of Civil Engineering current important competencies 
Table 7.6: Re-scaling for rating of Civil Engineering evidence competencies 
  Eigen Value Cum. Percent retained 
Axis 1 0.06193 59.00 
Axis 2 0.01788 76.04 
Likert scale of evidence 
Axis 1 co-
ordinate 
Axis 2 co-
ordinate 
Euclidean 
distance 
Adjusted 
scale 
1 Poor 0.492 -0.065  1 
2   0.640 0.341 1.0340 2.0340 
3 Average 0.100 -0.216 1.5697 3.6037 
4   -0.145 0.014 0.6624 4.2661 
5 Excellent -0.527 0.224 0.7339 5.0000 
Table 7.7: Re-scaling for rating of Construction Management current important 
competencies 
  Eigen Value Cum. Percent retained 
Axis 1 0.13355 69.32 
Axis 2 0.03075 85.28 
Likert scale of importance 
Axis 1 co-
ordinate 
Axis 2 co-
ordinate 
Euclidean 
distance 
Adjusted 
scale 
1 Not important 1.196 -0.479  1.0000 
2   0.713 0.07 1.3941 2.3941 
3 Important 0.761 0.25 0.4245 2.8187 
4   0.068 -0.213 1.3336 4.1523 
5 Very important -0.294 0.105 0.8477 5.0000 
 
  Eigen Value Cum. Percent retained 
Axis 1 0.14339 74.51 
Axis 2 0.02682 88.45 
Likert scale of importance 
Axis 1 co-
ordinate 
Axis 2 co-
ordinate 
Euclidean 
distance 
Adjusted 
scale 
1 Not important 1.15 -0.44  1.0000 
2   0.701 -0.061 1.2197 2.2197 
3 Important 0.674 -0.207 0.4195 2.6392 
4   0.104 0.192 1.3433 3.9826 
5 Very important -0.357 -0.102 1.0174 5.0000 
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Table 7.8: Re-scaling for rating of Construction Management evidence competencies 
  Eigen Value Cum. Percent retained 
Axis 1 0.04907 56.58 
Axis 2 0.01973 79.33 
Likert scale for evidence 
Axis 1 co-
ordinate 
Axis 2 co-
ordinate 
Euclidean 
distance 
Adjusted 
scale 
1 Poor 0.297 -0.015  1.0000 
2   0.43 0.208 0.8327 1.8327 
3 Average 0.071 -0.152 1.4876 3.3203 
4   -0.199 0.118 1.1166 4.4369 
5 Excellent -0.269 -0.037 0.5631 5.0000 
Table 7.9: Rescaling for rating of Project Management current important competencies 
  Eigen Value Cum. Percent retained 
Axis 1 0.13448 71.39 
Axis 2 0.03245 88.62 
Likert scale for Importance 
Axis 1 co-
ordinate 
Axis 2 co-
ordinate 
Euclidean 
distance 
Adjusted 
scale 
1 Not important 1.579 -1.574  1.0000 
2   1.397 -0.58 1.7123 2.7123 
3 Important 0.615 0.059 1.2792 3.9914 
4   0.119 0.155 0.4493 4.4407 
5 Very important -0.297 -0.099 0.5593 5.0000 
Table 7.10: Re-scaling for rating of Project Management evidence competencies 
  Eigen Value Cum. Percent retained 
Axis 1 0.05205 54.64 
Axis 2 0.01865 74.21 
Likert scale for evidence 
Axis 1 co-
ordinate 
Axis 2 co-
ordinate 
Euclidean 
distance 
Adjusted 
scale 
1 Poor 0.492 -0.065  1.0000 
2   0.64 0.341 1.0118 2.0118 
3 Average 0.1 -0.216 1.5681 3.5799 
4   -0.145 0.014 0.6642 4.2441 
5 Excellent -0.527 0.224 0.7559 5.0000 
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Table 7.11: Re-scaling for rating of Quantity Surveying current important competencies 
  Eigen Value Cum. Percent retained 
Axis 1 0.20446 68.91 
Axis 2 0.04930 85.52 
Likert scale of importance 
Axis 1 co-
ordinate 
Axis 2 co-
ordinate 
Euclidean 
distance 
Adjusted 
scale 
1 Not important 0.818 -0.616  1.0000 
2   0.930 -0.293 0.8626 1.8626 
3 Important 0.669 -0.218 0.3909 2.2536 
4   0.131 0.267 1.4540 3.7076 
5 Very important -0.468 -0.126 1.2924 5.0000 
Table 7.12: Re-scaling for rating of Quantity Surveying evidence competencies 
 Eigen Value Cum. Percent retained 
Axis 1 0.10628 58.04 
Axis 2 0.03697 78.23 
Likert scale of Evidence 
Axis 1 co-
ordinate 
Axis 2 co-
ordinate 
Euclidean 
distance 
Adjusted 
scale 
1 Poor 0.492 -0.065  1.0000 
2   0.64 0.341 1.0150 2.0150 
3 Average 0.1 -0.216 1.5683 3.5833 
4   -0.145 0.014 0.6639 4.2472 
5 Excellent -0.527 0.224 0.7528 5.0000 
 
The re-scaling shows that any assumption that the original ratings were interval in nature, 
are questionable.   
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7.4 Testing of Hypotheses 
7.4.1 Hypothesis 1 
The first hypothesis suggests that there are more performance criteria than the traditional 
cost, quality, and time.  After re-scaling the ordinal data to interval data, the means of 
the performance criteria were calculated. The means were then converted into 
percentage ratings.  Table 7.13 presents the performance criteria ranked in order of 
current importance to the client.  
Table 7.13: Client performance criteria ranked in order of current importance to the 
client 
Competency heading Percentage Importance Rank   
A4 Cost  98.51% 1 
A7 Quality 98.38% 2 
A9 Value 98.21% 3 
A8 Time 97.91% 4 
A2 Occupant Health and Safety 95.27% 5 
A3 Construction Health and Safety 94.43% 6 
A1 Black Economic Empowerment 93.44% 7 
A6 Environment 93.30% 8 
A5 Developmental issues 92.60% 9 
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7.4.2 Hypothesis 2 
Hypothesis 2 stated that the most important competencies for current client satisfaction 
for each of the professionals in the design and construction team are management 
orientated. 
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Table 7.14: Architectural competencies ranked in order of current importance 
Competency heading Percentage Importance Rank   
A10 Design 98.23% 1 
A05 Computer literacy and information technology 97.41% 2 
A04 Communication 96.80% 3 
A23 Quality management / control 96.76% 4 
A03 Client briefing 96.48% 5 
A22 Professional practice 96.43% 6 
A19 Post completion evaluation 96.14% 7 
A08 Coordinating 95.83% 8 
A07 Construction technology and environmental services 95.79% 9 
A06 Construction contract practice 95.33% 10 
A18 Planning and organising skills 95.30% 11 
A28 Time management 95.17% 12 
A20 Post occupation evaluation 94.72% 13 
A12 Integration of stakeholder interests 94.55% 14 
A29 Value management 94.55% 14 
A11 Economics of construction 94.52% 16 
A14 Leadership and general management skills 94.49% 17 
A17 Personal and interpersonal skills 94.42% 18 
A09 Cost control 94.39% 19 
A27 Structural knowledge 94.35% 20 
A15 Maintenance planning 92.95% 21 
A26 Skills to work with emerging contractors 92.26% 22 
A02 Arbitration and other dispute resolution procedures 92.17% 23 
A25 Risk management 91.56% 24 
A24 Research methodologies and techniques 91.11% 25 
A21 Procurement 89.98% 26 
A13 Law 88.13% 27 
A01 Advanced financial management 87.23% 28 
A16 Marketing 87.13% 29 
A
bo
ve
 ’I
m
po
rta
nt
’ R
at
in
g 
 
103  
Table 7.15: Civil Engineering competencies ranked in order of current importance 
Competency heading Percentage Importance Rank   
CE09 Engineering design 96.96% 1 
CE27 Structural knowledge 92.50% 2 
CE22 Quality management / control 92.11% 3 
CE01 Application of scientific and engineering knowledge 90.05% 4 
CE03 Computer literacy and information technology 89.77% 5 
CE05 Construction technology and environmental services 89.35% 6 
CE04 Construction contract practice 89.22% 7 
CE21 Project management 89.16% 8 
CE07 Cost control 88.91% 9 
CE20 Professional practice 88.08% 10 
CE28 Time management 87.29% 11 
CE26 Skills to work with emerging contractors 86.91% 12 
CE11 Impact of engineering activity 86.84% 13 
CE06 Coordinating 86.14% 14 
CE08 Economics of construction 85.33% 15 
CE18 Planning and organising skills 85.04% 16 
CE10 Environmental knowledge 82.98% 17 
CE14 Leadership and general management skills 82.61% 18 
CE17 Personal and interpersonal skills 82.57% 19 
CE16 Measurement (Quantities) 82.55% 20 
CE24 Risk management 81.38% 21 
CE12 Investigations, experiments and data analysis 78.97% 22 
CE30 Value Management 78.94% 23 
CE19 Procurement  77.51% 24 
CE25 Skills in managing a business unit 76.18% 25 
CE23 Research methodologies and techniques 74.11% 26 
CE13 Law 73.72% 27 
CE29 Valuation 73.70% 28 
CE02 Advanced financial management 72.94% 29 
CE15 Marketing 68.21% 30 
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Table 7.16: Construction Management competencies ranked in order of current 
importance 
Competency heading Percentage Importance Rank   
CM27 Skills to work with emerging contractors 94.89% 1 
CM19 Planning and organising skills 93.54% 2 
CM04 Construction contract practice 93.35% 3 
CM30 Time management 92.41% 4 
CM23 Quality management / control 92.38% 5 
CM07 Cost control 92.01% 6 
CM22 Project management 91.82% 7 
CM06 Coordinating 91.50% 8 
CM13 Leadership and general management skills 91.25% 9 
CM08 Decision making 91.22% 10 
CM09 Economics of construction 90.45% 11 
CM10 Estimating 89.69% 12 
CM05 Construction technology and environmental services 88.99% 13 
CM18 Personal and interpersonal skills 88.96% 14 
CM20 Procurement 88.27% 15 
CM16 Measuring (Quantities) 87.78% 16 
CM11 Human resources skills 87.24% 17 
CM17 Negotiating 87.06% 18 
CM25 Risk management 86.59% 19 
CM21 Professional practice 85.84% 20 
CM03 Computer literacy and information technology 85.68% 21 
CM02 Arbitration and other dispute resolution procedures 85.49% 22 
CM26 Skills in managing a business unit 85.30% 23 
CM01 Advanced financial management 85.14% 24 
CM29 Surveying (setting out etc.) 85.06% 25 
CM28 Structural knowledge 82.58% 26 
CM32 Value management 81.80% 27 
CM31 Valuation 79.18% 28 
CM12 Law 78.55% 29 
CM15 Marketing 73.75% 30 
CM14 Macro-economic perspectives 72.81% 31 
CM24 Research methodologies and techniques 72.05% 32 
A
bo
ve
 ’I
m
po
rta
nt
’ R
an
ki
ng
 
 
105  
Table 7.17: Project Management competencies ranked in order of current importance 
Competency heading Percentage Importance Rank 
  
PM10 Finalisation of project 97.03% 1 
PM29 Time management 96.44% 2 
PM07 Cost control 96.39% 3 
PM17 Planning and organising skills 96.39% 3 
PM06 Coordinating 96.21% 5 
PM21 Project start -up 96.21% 5 
PM13 Leadership and general management skills 95.43% 7 
PM04 Construction contract practice 95.34% 8 
PM22 Quality management / control 95.16% 9 
PM27 Skills to work with emerging contractors 95.16% 9 
PM23 Resource management 94.02% 11 
PM03 Computer literacy and information technology 93.74% 12 
PM20 Project evaluation and improvement 93.65% 13 
PM24 Risk management 93.33% 14 
PM16 Personal and interpersonal skills 93.24% 15 
PM25 Scope management  93.19% 16 
PM19 Professional practice 93.15% 17 
PM11 Integration management 92.85% 18 
PM18 Procurement  91.73% 19 
PM09 Economics of construction 91.57% 20 
PM26 Skills in managing a business unit 91.57% 20 
PM05 Construction technology and environmental services 91.55% 22 
PM01 Advanced financial management 90.34% 23 
PM08 Development appraisal 89.47% 24 
PM31 Value management 89.46% 25 
PM02 Arbitration and other dispute resolution procedures 88.97% 26 
PM28 Structural knowledge 88.97% 26 
PM12 Law 87.35% 28 
PM30 Valuation 87.22% 29 
PM14 Macro-economic perspectives 85.77% 30 
PM15 Marketing 81.78% 31 
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Table 7.18: Quantity Surveying competencies ranked in order of current importance 
Competency heading Percentage 
 Importance 
Rank 
  
QS07 Cost control 94.62% 1 
QS10 Estimating 94.48% 2 
QS17 Measurement (Quantities) 94.38% 3 
QS19 Plan reading 93.34% 4 
QS09 Economics of construction 89.16% 5 
QS22 Professional practice 88.62% 6 
QS04 Construction contract practice 88.49% 7 
QS03 Computer literacy and information technology 86.87% 8 
QS21 Procurement 82.63% 9 
QS29 Skills to work with emerging contractors 82.28% 10 
QS31 Time management 82.28% 10 
QS32 Valuation 82.01% 12 
QS20 Planning and organising skills 80.68% 13 
QS08 Development appraisal 79.98% 14 
QS06 Coordinating 79.75% 15 
QS27 Risk management 79.01% 16 
QS33 Value management 78.63% 17 
QS05 Construction technology and environmental services 77.53% 18 
QS15 Management of joint quantity surveying appointment 77.44% 19 
QS25 Quality management / control 77.11% 20 
QS23 Project management 76.62% 21 
QS01  Advanced financial management  76.47% 22 
QS18 Personal and interpersonal skills 75.09% 23 
QS30 Structural knowledge 74.95% 24 
QS13 Leadership and general management skills 74.39% 25 
QS28 Skills in managing a business unit 73.49% 26 
QS02 Arbitration and other dispute resolution procedures 73.14% 27 
QS12 Law 68.21% 28 
QS24 Property investment funding 64.97% 29 
QS26 Research methodologies and techniques 64.70% 30 
QS11 Facilities management 63.14% 31 
QS14 Macro-economic perspectives 62.21% 32 
QS16 Marketing 54.25% 33 
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7.4.3 Hypothesis 3 
Hypothesis 3 stated that competency ratings differ depending on age, experience, 
qualification and gender for each of the professionals in the design and construction 
team. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
108 
 
Table 7.19 Influential demographic variables on Architectural current rating of competencies 
Ref Competency Sector Gender Age Experience Qualification  Status Total 
AI1 Advanced financial management       0 
AI2 Arbitration and other dispute resolution procedures       0 
AI3 Client briefing       0 
AI4 Communication       0 
AI5 Computer literacy and information technology       0 
AI6 Construction contract practice       0 
AI7 Construction technology and environmental services       0 
AI8 Coordinating       0 
AI9 Cost control   Sig    1 
AI10 Design       0 
AI11 Economics of construction       0 
AI12 Integration of stakeholder interests       0 
AI13 Law       0 
AI14 Leadership and general management skills       0 
AI15 Maintenance planning       0 
AI16 Marketing       0 
AI17 Personal and interpersonal skills       0 
AI18 Planning and organising skills       0 
AI19 Post completion evaluation       0 
AI20 Post occupation evaluation       0 
AI21 Procurement      Sig 1 
AI22 Professional practice     Sig  1 
AI23 Quality management / control       0 
AI24 Research methodologies and techniques       0 
AI25 Risk management      Sig 1 
AI26 Skills to work with emerging contractors       0 
AI27 Structural knowledge       0 
AI28 Time management   Sig    1 
AI29 Value management       0 
  0 0 2 0 1 2 5 
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Table 7.20: Influential demographic variables on Civil Engineering current rating of competencies 
Ref Competency Sector Gender Age Experience Qualification  Status Total 
CE1 Application of scientific and engineering knowledge       0 
CE2 Advanced financial management Sig     Sig 2 
CE3 Computer literacy and information technology       0 
CE4 Construction contract practice       0 
CE5 Construction technology and environmental services       0 
CE6 Coordinating       0 
CE7 Cost control       0 
CE8 Economics of construction       0 
CE9 Engineering design  Sig     1 
CE10 Environmental knowledge       0 
CE11 Impact of engineering activity       0 
CE12 Investigations, experiments and data analysis       0 
CE13 Law Sig     Sig 2 
CE14 Leadership and general management skills Sig      1 
CE15 Marketing       0 
CE16 Measurement (Quantities)       0 
CE17 Personal and interpersonal skills       0 
CE18 Planning and organising skills      Sig 1 
CE19 Procurement  Sig     Sig 2 
CE20 Professional practice      Sig 1 
CE21 Project management Sig Sig    Sig 3 
CE22 Quality management / control      Sig 1 
CE23 Research methodologies and techniques       0 
CE24 Risk management Sig     Sig 2 
CE25 Skills in managing a business unit       0 
CE26 Skills to work with emerging contractors       0 
CE27 Structural knowledge       0 
CE28 Time management       0 
CE29 Valuation Sig      1 
CE30 Value Management       0 
  7 2 0 0 0 8 17 
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Table 7.21: Influential demographic variables on Construction Management current rating of competencies 
Ref Competency Sector Gender Age Experience Qualification  Status Total 
CM1 Advanced financial management        0 
CM2 Arbitration and other dispute resolution procedures Sig      1 
CM3 Computer literacy and information technology       0 
CM4 Construction contract practice    Sig   1 
CM5 Construction technology and environmental services       0 
CM6 Coordinating       0 
CM7 Cost control     Sig  1 
CM8 Decision making       0 
CM9 Economics of construction   Sig    1 
CM10 Estimating       0 
CM11 Human resources skills      Sig 1 
CM12 Law       0 
CM13 Leadership and general management skills       0 
CM14 Macro-economic perspectives       0 
CM15 Marketing       0 
CM16 Measuring (Quantities) Sig      1 
CM17 Negotiating       0 
CM18 Personal and interpersonal skills       0 
CM19 Planning and organising skills       0 
CM20 Procurement       0 
CM21 Professional practice       0 
CM22 Project management Sig      1 
CM23 Quality management / control       0 
CM24 Research methodologies and techniques      Sig 1 
CM25 Risk management       0 
CM26 Skills in managing a business unit       0 
CM27 Skills to work with emerging contractors       0 
CM28 Structural knowledge       0 
CM29 Surveying (setting out etc.) Sig      1 
CM30 Time management       0 
CM31 Valuation       0 
CM32 Value management    Sig   1 
 Total count 4 0 1 2 1 2 10 
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Table 7.22: Influential demographic variables on Project Management current rating of competencies 
Ref Competency Sector Gender Age Experience Qualification  Status Total 
PM1 Advanced financial management       0 
PM2 Arbitration and other dispute resolution procedures       0 
PM3 Computer literacy and information technology       0 
PM4 Construction contract practice       0 
PM5 Construction technology and environmental services    Sig   1 
PM6 Coordinating Sig     Sig 2 
PM7 Cost control   Sig    1 
PM8 Development appraisal     Sig  1 
PM9 Economics of construction   Sig    1 
PM10 Finalisation of project     Sig  1 
PM11 Integration management       0 
PM12 Law       0 
PM13 Leadership and general management skills       0 
PM14 Macro-economic perspectives       0 
PM15 Marketing       0 
PM16 Personal and interpersonal skills       0 
PM17 Planning and organising skills Sig      1 
PM18 Procurement  Sig     Sig 2 
PM19 Professional practice     Sig  1 
PM20 Project evaluation and improvement   Sig    1 
PM21 Project start -up   Sig    1 
PM22 Quality management / control       0 
PM23 Resource management       0 
PM24 Risk management       0 
PM25 Scope management        0 
PM26 Skills in managing a business unit       0 
PM27 Skills to work with emerging contractors       0 
PM28 Structural knowledge       0 
PM29 Time management       0 
PM30 Valuation       0 
PM31 Value management       0 
 Total count 3 0 4 1 3 2 13 
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Table 7.23: Influential demographic variables on Quantity Surveying current rating of competencies 
Ref Competency Sector Gender Age Experience Qualification  Status Total 
QS1  Advanced financial management        0 
QS2 Arbitration and other dispute resolution procedures       0 
QS3 Computer literacy and information technology       0 
QS4 Construction contract practice      Sig 1 
QS5 Construction technology and environmental services       0 
QS6 Coordinating Sig     Sig 2 
QS7 Cost control       0 
QS8 Development appraisal       0 
QS9 Economics of construction       0 
QS10 Estimating Sig      1 
QS11 Facilities management Sig     Sig 2 
QS12 Law     Sig Sig 2 
QS13 Leadership and general management skills Sig     Sig 2 
QS14 Macro-economic perspectives       0 
QS15 Management of joint quantity surveying appointment    Sig Sig Sig 3 
QS16 Marketing Sig      1 
QS17 Measurement (Quantities)       0 
QS18 Personal and interpersonal skills       0 
QS19 Plan reading       0 
QS20 Planning and organising skills      Sig 1 
QS21 Procurement       0 
QS22 Professional practice       0 
QS23 Project management Sig     Sig 2 
QS24 Property investment funding       0 
QS25 Quality management / control Sig     Sig 2 
QS26 Research methodologies and techniques       0 
QS27 Risk management       0 
QS28 Skills in managing a business unit       0 
QS29 Skills to work with emerging contractors       0 
QS30 Structural knowledge       0 
QS31 Time management     Sig Sig 2 
QS32 Valuation       0 
QS33 Value management     Sig  1 
 Total Count 7 0 0 1 4 10 22 
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7.4.4 Hypothesis 4 
Hypothesis four stated that the perceived levels of competencies currently possessed by 
each of the professionals in the design and construction team are technically orientated.  
After re-scaling the ordinal data to interval data the means of the competencies were 
calculated.  The means were then converted to a percentage rating. 
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Table 7.24: Architectural competencies ranked in order of evidence  
Competency heading 
Percentage 
 
Importance 
Rank 
  
A10 Design 87.26% 1 
A22 Professional practice 85.36% 2 
A05 Computer literacy and information technology 84.41% 3 
A07 Construction technology and environmental services 83.90% 4 
A08 Coordinating 83.63% 5 
A06 Construction contract practice 81.59% 6 
A17 Personal and interpersonal skills 81.47% 7 
A04 Communication 81.25% 8 
A23 Quality management / control 80.98% 9 
A03 Client briefing 80.87% 10 
A18 Planning and organising skills 80.54% 11 
A19 Post completion evaluation 80.42% 12 
A14 Leadership and general management skills 79.66% 13 
A12 Integration of stakeholder interests 79.45% 14 
A20 Post occupation evaluation 79.24% 15 
A27 Structural knowledge 78.88% 16 
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A28 Time management 77.32% 17 
A16 Marketing 77.15% 18 
A24 Research methodologies and techniques 76.76% 19 
A29 Value management 76.64% 20 
A11 Economics of construction 76.18% 21 
A21 Procurement 75.77% 22 
A13 Law 75.49% 23 
A25 Risk management 74.36% 24 
A09 Cost control 73.47% 25 
A02 Arbitration and other dispute resolution procedures 72.46% 26 
A15 Maintenance planning 70.73% 27 
A26 Skills to work with emerging contractors 70.43% 28 
A01 Advanced financial management 66.07% 29 
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Table 7.25: Civil Engineering competencies ranked in order of evidence 
Competency heading 
Percentage 
 
Importance 
Rank 
  
CE03 Computer literacy and information technology 82.83% 1 
CE01 Application of scientific and engineering knowledge 79.93% 2 
CE09 Engineering design 79.84% 3 
CE20 Professional practice 79.46% 4 
CE04 Construction contract practice 79.44% 5 
CE27 Structural knowledge 79.00% 6 
CE06 Coordinating 78.68% 7 
CE21 Project management 77.88% 8 
CE22 Quality management / control 77.69% 9 
CE23 Research methodologies and techniques 77.69% 9 
CE05 Construction technology and environmental services 77.53% 11 
CE18 Planning and organising skills 77.49% 12 
CE12 Investigations, experiments and data analysis 77.20% 13 
CE16 Measurement (Quantities) 75.96% 14 
CE19 Procurement  75.80% 15 
CE11 Impact of engineering activity 75.62% 16 
CE28 Time management 75.43% 17 
CE14 Leadership and general management skills 74.97% 18 
CE17 Personal and interpersonal skills 74.82% 19 
CE07 Cost control 74.29% 20 
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CE08 Economics of construction 73.21% 21 
CE02 Advanced financial management 71.14% 22 
CE25 Skills in managing a business unit 71.14% 22 
CE10 Environmental knowledge 70.11% 24 
CE13 Law 69.53% 25 
CE24 Risk management 69.42% 26 
CE26 Skills to work with emerging contractors 69.42% 26 
CE30 Value Management 69.25% 28 
CE29 Valuation 69.18% 29 
CE15 Marketing 66.31% 30 
Be
lo
w
 A
ve
ra
ge
 
 
116  
Table 7.26: Construction Management competencies ranked in order of evidence 
Competency heading Percentage Importance Rank   
CM19 Planning and organising skills 78.52% 1 
CM08 Decision making 77.89% 2 
CM04 Construction contract practice 77.46% 3 
CM22 Project management 76.77% 4 
CM16 Measuring (Quantities) 76.51% 5 
CM13 Leadership and general management skills 76.48% 6 
CM09 Economics of construction 76.18% 7 
CM20 Procurement 75.95% 8 
CM07 Cost control 75.29% 9 
CM10 Estimating 75.15% 10 
CM21 Professional practice 74.69% 11 
CM06 Coordinating 74.35% 12 
CM17 Negotiating 73.96% 13 
CM29 Surveying (setting out etc.) 73.65% 14 
CM30 Time management 73.05% 15 
CM03 Computer literacy and information technology 72.91% 16 
CM18 Personal and interpersonal skills 72.49% 17 
CM23 Quality management / control 71.49% 18 
CM26 Skills in managing a business unit 71.43% 19 
CM05 Construction technology and environmental services 70.44% 20 
CM32 Value management 70.19% 21 
CM11 Human resources skills 70.10% 22 
CM25 Risk management 69.31% 23 
CM31 Valuation 69.21% 24 
CM28 Structural knowledge 69.13% 25 
CM27 Skills to work with emerging contractors 69.02% 26 
CM01 Advanced financial management 67.84% 27 
CM02 Arbitration and other dispute resolution procedures 66.47% 28 
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CM14 Macro-economic perspectives 64.65% 29 
CM12 Law 64.56% 30 
CM15 Marketing 63.26% 31 
CM24 Research methodologies and techniques 60.49% 32 
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Table 7.27: Project Management competencies ranked in order of evidence 
Competency heading Percentage Importance Rank   
PM17 Planning and organising skills 81.20% 1 
PM19 Professional practice 79.62% 2 
PM13 Leadership and general management skills 79.58% 3 
PM03 Computer literacy and information technology 79.24% 4 
PM21 Project start -up 79.17% 5 
PM29 Time management 79.11% 6 
PM06 Coordinating 78.98% 7 
PM23 Resource management 78.97% 8 
PM04 Construction contract practice 78.70% 9 
PM10 Finalisation of project 78.53% 10 
PM07 Cost control 78.10% 11 
PM20 Project evaluation and improvement 77.76% 12 
PM16 Personal and interpersonal skills 77.36% 13 
PM18 Procurement  77.12% 14 
PM11 Integration management 77.02% 15 
PM22 Quality management / control 76.90% 16 
PM05 Construction technology and environmental services 76.67% 17 
PM25 Scope management  76.16% 18 
PM24 Risk management 75.81% 19 
PM01 Advanced financial management 75.31% 20 
PM09 Economics of construction 74.43% 21 
PM08 Development appraisal 73.82% 22 
PM31 Value management 73.11% 23 
PM28 Structural knowledge 72.98% 24 
PM27 Skills to work with emerging contractors 72.27% 25 
PM30 Valuation 72.27% 25 
PM02 Arbitration and other dispute resolution procedures 72.08% 27 
PM26 Skills in managing a business unit 71.81% 28 
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PM14 Macro-economic perspectives 70.23% 29 
PM15 Marketing 67.88% 30 
PM12 Law 64.91% 31 B
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Table 7.28: Quantity Surveying competencies ranked in order of evidence 
Competency heading Percentage Importance Rank   
QS19 Plan reading 86.18% 1 
QS17 Measurement (Quantities) 83.58% 2 
QS03 Computer literacy and information technology 83.05% 3 
QS07 Cost control 82.04% 4 
QS04 Construction contract practice 81.95% 5 
QS22 Professional practice 81.11% 6 
QS10 Estimating 80.94% 7 
QS18 Personal and interpersonal skills 79.77% 8 
QS21 Procurement 79.66% 9 
QS31 Time management 79.33% 10 
QS32 Valuation 78.65% 11 
QS20 Planning and organising skills 78.16% 12 
QS05 Construction technology and environmental services 77.32% 13 
QS23 Project management 76.75% 14 
QS09 Economics of construction 76.50% 15 
QS33 Value management 76.46% 16 
QS25 Quality management / control 75.84% 17 
QS06 Coordinating 75.42% 18 
QS08 Development appraisal 74.88% 19 
QS13 Leadership and general management skills 73.49% 20 
QS30 Structural knowledge 72.87% 21 
QS01  Advanced financial management  71.93% 22 
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QS28 Skills in managing a business unit 71.37% 23 
QS27 Risk management 71.18% 24 
QS12 Law 69.23% 25 
QS15 Management of joint quantity surveying appointment 69.07% 26 
QS14 Macro-economic perspectives 68.76% 27 
QS11 Facilities management 68.48% 28 
QS29 Skills to work with emerging contractors 67.70% 29 
QS26 Research methodologies and techniques 67.33% 30 
QS02 Arbitration and other dispute resolution procedures 66.85% 31 
QS24 Property investment funding 62.82% 32 
QS16 Marketing 61.64% 33 
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7.4.5 Hypothesis 5 
Hypothesis five stated that ratings for perceived levels of competencies differ 
depending on age, experience, qualification and gender for each of the 
professionals in the design and construction team. 
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Table 7.29: Influential demographic variables on rating of Architectural evidence competencies 
Ref Competency Sector Gender Age Experience Qualification  Status Total 
AI1 Advanced financial management       0 
AI2 Arbitration and other dispute resolution procedures    Sig   1 
AI3 Client briefing       0 
AI4 Communication       0 
AI5 Computer literacy and information technology       0 
AI6 Construction contract practice       0 
AI7 Construction technology and environmental services       0 
AI8 Coordinating       0 
AI9 Cost control       0 
AI10 Design       0 
AI11 Economics of construction       0 
AI12 Integration of stakeholder interests       0 
AI13 Law       0 
AI14 Leadership and general management skills       0 
AI15 Maintenance planning       0 
AI16 Marketing    Sig   1 
AI17 Personal and interpersonal skills       0 
AI18 Planning and organising skills       0 
AI19 Post completion evaluation       0 
AI20 Post occupation evaluation       0 
AI21 Procurement       0 
AI22 Professional practice       0 
AI23 Quality management / control       0 
AI24 Research methodologies and techniques       0 
AI25 Risk management       0 
AI26 Skills to work with emerging contractors       0 
AI27 Structural knowledge       0 
AI28 Time management       0 
AI29 Value management       0 
  0 0 0 2 0 0 2 
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Table 7.30: Influential demographic variables on rating of Civil Engineering evidence competencies 
Ref Competency Sector Gender Age Experience Qualification Status Total 
CE1 Application of scientific and engineering knowledge       0 
CE2 Advanced financial management     Sig Sig 2 
CE3 Computer literacy and information technology       0 
CE4 Construction contract practice       0 
CE5 Construction technology and environmental services      Sig 1 
CE6 Coordinating Sig      1 
CE7 Cost control Sig     Sig 2 
CE8 Economics of construction Sig     Sig 2 
CE9 Engineering design     Sig  1 
CE10 Environmental knowledge       0 
CE11 Impact of engineering activity       0 
CE12 Investigations, experiments and data analysis       0 
CE13 Law       0 
CE14 Leadership and general management skills       0 
CE15 Marketing       0 
CE16 Measurement (Quantities)       0 
CE17 Personal and interpersonal skills  Sig     1 
CE18 Planning and organising skills       0 
CE19 Procurement  Sig     Sig 2 
CE20 Professional practice       0 
CE21 Project management       0 
CE22 Quality management / control       0 
CE23 Research methodologies and techniques  Sig     1 
CE24 Risk management       0 
CE25 Skills in managing a business unit       0 
CE26 Skills to work with emerging contractors       0 
CE27 Structural knowledge       0 
CE28 Time management       0 
CE29 Valuation       0 
CE30 Value Management       0 
  4 2 0 0 2 5 13 
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Table 7.31: Influential demographic variables on rating of Construction Management evidence competencies 
Ref Competency Sector Gender Age Experience Qualification  Status Total 
CM1 Advanced financial management Sig      1 
CM2 Arbitration and other dispute resolution procedures       0 
CM3 Computer literacy and information technology       0 
CM4 Construction contract practice       0 
CM5 Construction technology and environmental services       0 
CM6 Coordinating       0 
CM7 Cost control       0 
CM8 Decision making       0 
CM9 Economics of construction       0 
CM10 Estimating       0 
CM11 Human resources skills       0 
CM12 Law       0 
CM13 Leadership and general management skills       0 
CM14 Macro-economic perspectives       0 
CM15 Marketing       0 
CM16 Measuring (Quantities)       0 
CM17 Negotiating       0 
CM18 Personal and interpersonal skills       0 
CM19 Planning and organising skills  Sig     1 
CM20 Procurement       0 
CM21 Professional practice       0 
CM22 Project management  Sig     1 
CM23 Quality management / control       0 
CM24 Research methodologies and techniques  Sig     1 
CM25 Risk management       0 
CM26 Skills in managing a business unit  Sig     1 
CM27 Skills to work with emerging contractors       0 
CM28 Structural knowledge       0 
CM29 Surveying (setting out etc.)       0 
CM30 Time management       0 
CM31 Valuation  Sig     1 
CM32 Value management  Sig     1 
 Total count 1 6 0 0 0 0 7 
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Table 7.32: Influential demographic variables on rating of Project Management evidence competencies 
Ref Competency Sector Gender Age Experience Qualification  Status Total 
PM1 Advanced financial management       0 
PM2 Arbitration and other dispute resolution procedures       0 
PM3 Computer literacy and information technology       0 
PM4 Construction contract practice       0 
PM5 Construction technology and environmental services       0 
PM6 Coordinating       0 
PM7 Cost control       0 
PM8 Development appraisal       0 
PM9 Economics of construction       0 
PM10 Finalisation of project       0 
PM11 Integration management       0 
PM12 Law       0 
PM13 Leadership and general management skills  Sig     1 
PM14 Macro-economic perspectives  Sig     1 
PM15 Marketing       0 
PM16 Personal and interpersonal skills       0 
PM17 Planning and organising skills       0 
PM18 Procurement        0 
PM19 Professional practice       0 
PM20 Project evaluation and improvement       0 
PM21 Project start-up       0 
PM22 Quality management / control       0 
PM23 Resource management       0 
PM24 Risk management       0 
PM25 Scope management        0 
PM26 Skills in managing a business unit       0 
PM27 Skills to work with emerging contractors       0 
PM28 Structural knowledge       0 
PM29 Time management       0 
PM30 Valuation  Sig     1 
PM31 Value management  Sig     1 
 Total count 0 4 0 0 0 0 4 
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Table 7.33: Influential demographic variables on rating of Quantity Surveying evidence competencies 
Ref Competency Sector Gender Age Experience Qualification  Status Total 
QS1  Advanced financial management        0 
QS2 Arbitration and other dispute resolution procedures       0 
QS3 Computer literacy and information technology       0 
QS4 Construction contract practice       0 
QS5 Construction technology and environmental services       0 
QS6 Coordinating       0 
QS7 Cost control       0 
QS8 Development appraisal       0 
QS9 Economics of construction       0 
QS10 Estimating       0 
QS11 Facilities management Sig     Sig 2 
QS12 Law Sig    Sig Sig 3 
QS13 Leadership and general management skills Sig     Sig 2 
QS14 Macro-economic perspectives      Sig 1 
QS15 Management of joint quantity surveying appointment     Sig  1 
QS16 Marketing       0 
QS17 Measurement (Quantities)       0 
QS18 Personal and interpersonal skills       0 
QS19 Plan reading    Sig   1 
QS20 Planning and organising skills       0 
QS21 Procurement       0 
QS22 Professional practice       0 
QS23 Project management Sig      1 
QS24 Property investment funding       0 
QS25 Quality management / control       0 
QS26 Research methodologies and techniques       0 
QS27 Risk management       0 
QS28 Skills in managing a business unit      Sig 1 
QS29 Skills to work with emerging contractors       0 
QS30 Structural knowledge       0 
QS31 Time management       0 
QS32 Valuation       0 
QS33 Value management      Sig 1 
 Total Count 4 0 0 1 2 6 13 
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7.4.6 Hypothesis 6 
Hypothesis six stated that there are no significant gaps between current important 
competencies and possessed competencies for each of the professionals in the design 
and construction team.  A ’Current’ gap analysis was performed by ranking the 
differences between the mean ratings of current importance and evidence ranking 
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Table 7.34: Architectural gap analysis 
Competency heading 
Current 
Gap 
(%) 
Rank 
A15 Maintenance planning 27.78 1 
A26 Skills to work with emerging contractors 27.29 2 
A01 Advanced financial management 26.46 3 
A09 Cost control 26.14 4 
A02 Arbitration and other dispute resolution procedures 24.64 5 
A11 Economics of construction 22.92 6 
A29 Value management 22.39 7 
A28 Time management 22.32 8 
A25 Risk management 21.51 9 
A23 Quality management / control 19.73 10 
A19 Post completion evaluation 19.65 11 
A03 Client briefing 19.52 12 
A04 Communication 19.43 13 
A20 Post occupation evaluation 19.35 14 
A27 Structural knowledge 19.35 15 
A12 Integration of stakeholder interests 18.88 16 
A14 Leadership and general management skills 18.53 17 
A18 Planning and organising skills 18.46 18 
A24 Research methodologies and techniques 17.93 19 
A21 Procurement 17.77 20 
A06 Construction contract practice 17.17 21 
A05 Computer literacy and information technology 16.25 22 
A17 Personal and interpersonal skills 16.19 23 
A13 Law 15.81 24 
A08 Coordinating 15.25 25 
A07 Construction technology and environmental services 14.86 26 
A22 Professional practice 13.85 27 
A10 Design 13.71 28 
A16 Marketing 12.48 29 
 
127  
Table 7.35: Civil Engineering gap analysis 
Competency heading 
Current 
Gap 
(%) 
Rank 
B26 Skills to work with emerging contractors 21.86 1 
B9 Engineering design 21.40 2 
B7 Cost control 18.28 3 
B22 Quality management / control 18.02 4 
B27 Structural knowledge 16.88 5 
B10 Environmental knowledge 16.09 6 
B8 Economics of construction 15.15 7 
B24 Risk management 14.95 8 
B28 Time management 14.82 9 
B5 Construction technology and environmental services 14.77 10 
B21 Project management 14.10 11 
B11 Impact of engineering activity 14.02 12 
B1 Application of scientific and engineering knowledge 12.65 13 
B4 Construction contract practice 12.22 14 
B30 Value Management 12.12 15 
B20 Professional practice 10.78 16 
B17 Personal and interpersonal skills 9.68 17 
B14 Leadership and general management skills 9.54 18 
B18 Planning and organising skills 9.45 19 
B6 Coordinating 9.33 20 
B3 Computer literacy and information technology 8.68 21 
B16 Measurement (Quantities) 8.23 22 
B25 Skills in managing a business unit 6.30 23 
B29 Valuation 5.65 24 
B13 Law 5.23 25 
B23 Research methodologies and techniques 4.29 26 
B15 Marketing 2.37 27 
B2 Advanced financial management 2.24 28 
B12 Investigations, experiments and data analysis 2.22 29 
B19 Procurement  2.14 30 
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Table 7.36: Construction Management gap analysis 
 
Competency heading 
Current 
Gap 
(%) Rank 
CM27 Skills to work with emerging contractors 32.33 1 
CM23 Quality management / control 26.12 2 
CM30 Time management 24.20 3 
CM02 Arbitration and other dispute resolution procedures 23.77 4 
CM05 Construction technology and environmental services 23.18 5 
CM01 Advanced financial management 21.62 6 
CM25 Risk management 21.61 7 
CM06 Coordinating 21.43 8 
CM11 Human resources skills 21.43 9 
CM07 Cost control 20.89 10 
CM18 Personal and interpersonal skills 20.58 11 
CM04 Construction contract practice 19.86 12 
CM22 Project management 18.81 13 
CM19 Planning and organising skills 18.77 14 
CM13 Leadership and general management skills 18.45 15 
CM10 Estimating 18.17 16 
CM09 Economics of construction 17.83 17 
CM12 Law 17.48 18 
CM26 Skills in managing a business unit 17.33 19 
CM28 Structural knowledge 16.82 20 
CM08 Decision making 16.67 21 
CM17 Negotiating 16.38 22 
CM03 Computer literacy and information technology 15.96 23 
CM20 Procurement 15.41 24 
CM32 Value management 14.51 25 
CM24 Research methodologies and techniques 14.46 26 
CM29 Surveying (setting out etc.) 14.26 27 
CM16 Measuring (Quantities) 14.09 28 
CM21 Professional practice 13.94 29 
CM15 Marketing 13.10 30 
CM31 Valuation 12.46 31 
CM14 Macro-economic perspectives 10.20 32 
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Table 7.37: Project Management gap analysis 
 
Competency heading 
Current 
Gap 
(%) Rank 
PM27 Skills to work with emerging contractors 28.61 1 
PM12 Law 28.04 2 
PM26 Skills in managing a business unit 24.71 3 
PM10 Finalisation of project 23.13 4 
PM07 Cost control 22.87 5 
PM22 Quality management / control 22.82 6 
PM24 Risk management 21.90 7 
PM29 Time management 21.66 8 
PM06 Coordinating 21.54 9 
PM09 Economics of construction 21.43 10 
PM21 Project start-up 21.30 11 
PM25 Scope management  21.29 12 
PM02 Arbitration and other dispute resolution procedures 21.12 13 
PM04 Construction contract practice 20.80 14 
PM31 Value management 20.44 15 
PM28 Structural knowledge 19.98 16 
PM20 Project evaluation and improvement 19.87 17 
PM16 Personal and interpersonal skills 19.85 18 
PM13 Leadership and general management skills 19.81 19 
PM11 Integration management 19.80 20 
PM08 Development appraisal 19.56 21 
PM14 Macro-economic perspectives 19.43 22 
PM17 Planning and organising skills 18.99 23 
PM23 Resource management 18.81 24 
PM01 Advanced financial management 18.78 25 
PM30 Valuation 18.68 26 
PM05 Construction technology and environmental services 18.60 27 
PM18 Procurement  18.26 28 
PM03 Computer literacy and information technology 18.13 29 
PM15 Marketing 17.38 30 
PM19 Professional practice 16.91 31 
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Table 7.38: Quantity Surveying gap analysis 
Competency heading 
Current 
Gap 
(%) 
Rank 
QS29 Skills to work with emerging contractors 18.23 1 
QS10 Estimating 16.92 2 
QS09 Economics of construction 15.83 3 
QS07 Cost control 15.71 4 
QS17 Measurement (Quantities) 13.51 5 
QS15 Management of joint quantity surveying appointment 10.47 6 
QS27 Risk management 9.79 7 
QS22 Professional practice 9.39 8 
QS19 Plan reading 8.94 9 
QS04 Construction contract practice 8.17 10 
QS02 Arbitration and other dispute resolution procedures 7.87 11 
QS08 Development appraisal 6.37 12 
QS01  Advanced financial management  5.68 13 
QS06 Coordinating 5.41 14 
QS03 Computer literacy and information technology 4.78 15 
QS32 Valuation 4.20 16 
QS21 Procurement 3.72 17 
QS31 Time management 3.69 18 
QS20 Planning and organising skills 3.15 19 
QS33 Value management 2.72 20 
QS24 Property investment funding 2.69 21 
QS28 Skills in managing a business unit 2.65 22 
QS30 Structural knowledge 2.60 23 
QS25 Quality management / control 1.59 24 
QS05 Construction technology and environmental services 0.26 25 
QS13 Leadership and general management skills -0.12 26 
QS23 Project management -0.16 27 
QS12 Law -1.28 28 
QS26 Research methodologies and techniques -3.30 29 
QS18 Personal and interpersonal skills -5.85 30 
QS11 Facilities management -6.67 31 
QS14 Macro-economic perspectives -8.20 32 
QS16 Marketing -9.24 33 
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7.4.7 Hypothesis 7 
Hypothesis 7 stated that a meaningful grouping of the underlying competencies can be 
identified from the ratings of the current importance of competencies and a basic model 
of the competencies for each of the professionals in the design and construction team 
can be developed.  Principal component analysis was used to group the competencies 
together.   
 
Principal Components Analysis (PCA) is a data analysis tool that is usually used to reduce 
the dimensionality, namely the number of variables, of a large number of interrelated 
variables, while retaining as much of the information, or variation, as possible.  PCA 
calculates an uncorrelated set of variables such as factors or principal components. These 
factors are ordered so that the first few retain most of the variation present in all of the 
original variables. Unlike its cousin Factor Analysis, PCA always yields the same solution from 
the same data, apart from arbitrary differences in the sign. 
 
The computations of PCA reduce to an eigenvalue-eigenvector problem.  NCSS uses a 
double-precision version of the modern QL algorithm as described by Press (1986) to solve 
the eigenvalue-eigenvector problem.  
 
NCSS performs a PCA on either a correlation or a covariance matrix. Missing values may 
be dealt with using one of three methods.  The analysis may be conducted using robust 
estimation techniques. 
7.4.7.1 Mathematical development 
This section will document the basic formulae used in performing a PCA.  The analysis is 
initiated with an adjusted data matrix, X, which consists of n observations (rows) on p 
variables (columns).  The adjustment is made by subtracting the variable's mean from 
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each value.  That is, the mean of each variable is subtracted from all of that variable's 
values.  This adjustment is made since PCA deals with the co-variances among the original 
variables, so the means are irrelevant. 
 
New variables are constructed as weighted averages of the original variables. These new 
variables are called the factors, latent variables, or principal components.  Their specific 
values on a specific row are referred to as the factor scores, the component scores, or 
simply the scores.  The matrix of scores will be referred to as the matrix Y.  The basic 
equation of PCA is, in matrix notation, given by:  
Y = W‘X 
Where W is a matrix of coefficients that is determined by PCA.  This matrix is provided in the 
Score Coefficients report.  For those not familiar with matrix notation, this equation may be 
thought of as a set of p linear equations that form the factors out of the original variables. 
These equations are also written as: 
yij = w1ix1j + w2ix2j + …+ wpixpj 
As can seen, the factors are a weighted average of the original variables.  The weights, W, 
are constructed so that the variance of y1, Var(y1), is maximized. Also, so that Var(y2) is 
maximized and that the correlation between y1 and y2 is zero. The remaining yi's are 
calculated so that their variances are maximized, subject to the constraint that the 
covariance between yi and yj, for all i and j (i not equal to j), is zero. 
 
The matrix of weights, W, is calculated from the variance-covariance matrix, S. This matrix is 
calculated using the formula: 
 
 
 
The singular value decomposition of S provides the solution to the PCA problem. This may 
be defined as: 
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Where L is a diagonal matrix of the eigenvalues of S, and U is the matrix of eigenvectors of 
S. W is calculated from L and U, using the relationship: 
 
 
It is interesting to note that W is simply the eigenvector matrix U, scaled so that the 
variance of each factor, yi, is one. 
 
The correlation between an ith factor and the jth original variable may be computed using 
the formula: 
 
 
Here uij is an element of U, li is a diagonal element of L, and sjj is a diagonal element of S. 
The correlations are called the factor loadings and are provided in the Factor Loadings 
report. 
 
When the correlation matrix, R, is used instead of the covariance matrix, S, the equation for 
Y must be modified. The new equation is: 
 
 
Where D is a diagonal matrix made up of the diagonal elements of S.  In this case, the 
correlation formula may be simplified since the sjj are equal to one. 
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7.4.7.2 How many factors 
Several methods have been proposed for determining the number of factors that should 
be kept for further analysis.  Several of these methods will now be discussed.  However, it 
should be noted that important information about possible outliers and linear 
dependencies may be determined from the factors associated with the relatively small 
eigenvalues, so these should be investigated as well. 
 
Kaiser (1960) proposed dropping factors whose eigenvalues are less than one, since these 
provide less information than is provided by a single variable.  Jolliffe (1972) feels that 
Kaiser's criterion is too large and suggests using a cut-off on the eigenvalues of 0.7 when 
correlation matrices are analyzed. Other authors note that if the largest eigenvalue is close 
to one, then holding to a cut-off of one may cause useful factors to be dropped.  
However, if the largest factors are several times larger than one, then those near one may 
be reasonably dropped. 
 
Another criterion is to preset a certain percentage of the variation that must be 
accounted for and then retain enough factors so that this variation is achieved.  Usually, 
however, this cut-off percentage is used as a lower limit.  That is, if the designated number 
of factors do not account for at least 50% of the variance, then the whole analysis is 
aborted. 
 
Cattell (1966) documented the scree graph. Studying this chart is probably the most 
popular method for determining the number of factors, but it is subjective, causing 
different people to analyze the same data with different results.  The scree plot is a rough 
bar plot of the eigenvalues.  It enables an immediate assessment of the relative size of 
each eigenvalue.  Many authors recommend it as a method of determining how many 
factors to retain.  The word scree, first used in this context by Cattell (1966), is usually 
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defined as the rubble at the bottom of a cliff. When using the scree plot, the eigenvalues 
which form the ‘cliff’ and those which form the ’rubble’ must first be determined - the 
factors that make up the ‘cliff’ are retained.  Cattell and Jaspers (1967) suggest retaining 
those that make up the ‘cliff’ plus the first factor of the ‘rubble’.   
 
The following criteria were used to select the number of factors chosen in this research: 
• All factors with an eigenvalue greater than one were eligible for selection; 
• Visual inspection of the scree plot was undertaken to determine where the ‘knee’ is -  
the ‘knee’ of the curve indicates the number of factors to use; 
• The parentage of total variance should generally be above 35% (Nkado, 1999; 
Zikmund, 1994), and 
• All the variables should be represented in the factors chosen. 
7.4.7.3 Types of rotation 
PCA finds a set of dimensions, or coordinates, in a subspace of the space defined by the 
set of variables.  These coordinates are represented as axes. They are orthogonal - 
perpendicular to one another.  For example, suppose three variables that are represented 
in three-dimensional space are analysed.  Each variable becomes one axis.  Now suppose 
that the data lie near a two-dimensional plane within the three dimensions.  A PCA of this 
data should uncover two factors that would account for the two dimensions. You may 
rotate the axes of this two-dimensional plane while keeping the 90-degree angle between 
them, just as the blades of a helicopter propeller rotate yet maintain the same angles 
among themselves.  The hope is that rotating the axes will improve a person’s ability to 
interpret the meaning of each component. 
 
Many different types of rotation have been suggested. Most of them were developed for 
use in factor analysis.  Two orthogonal rotation options are provided in the NCSS 
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programme: varimax and quartimax.  The Varimax rotation technique is used in this 
research. 
7.4.7.4 Varimax rotation 
Varimax rotation is the most popular orthogonal rotation technique.  In this technique, the 
axes are rotated to maximize the sum of the variances of the squared loadings within each 
column of the loadings matrix.  Maximizing according to this criterion forces the loadings to 
be either large or small.  The hope is that by rotating the factors, you will obtain new factors 
that are each highly correlated with only a few of the original variables.  This simplifies the 
interpretation of the factor to a consideration of these two or three variables.  Another way 
of stating the goal of varimax rotation is that it clusters the variables into groups, where 
each group is actually a new factor. 
 
Since varimax seeks to maximize a specific criterion, it produces a unique solution, except 
for differences in sign. This has added to its popularity.  Let the matrix B = {bij} represent the 
rotated factors.  The goal of varimax rotation is to maximize the quantity: 
 
 
 
This equation gives the raw varimax rotation.  This rotation has the disadvantage of not 
spreading the variance very evenly among the new factors.  Instead, it tends to form one 
large factor followed by many small ones.  The normalized-varimax rotation is used to 
correct this.  
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The quantity maximized in this case is: 
 
 
 
 
Where hi is the square root of the communality of variable i. 
7.4.7.5 Quartimax rotation 
Quartimax rotation is similar to varimax rotation, except that the rows of B are maximized 
rather than the columns of B.  This rotation is more likely to produce a general factor than 
will varimax.  Often, the results are quite similar. The quantity maximized for the quartimax is: 
 
 
 
 
 
7.4.7.6 Architecture 
Principal Component Analysis was carried out to the rescaled current importance data of 
the Architecture competencies.  The results are shown in Appendix 6.  The first six factors all 
had eigenvalues higher than one, but when looking at the scree plot (Appendix 5) it can 
be seen that only five are needed.  The five factors explain 74.49% of the inertia, which is 
above the 35% needed.  The Varimax rotation of the five-factor solution was used so that 
only one factor gets a high loading for each competency in order to simplify the 
interpretation of the factors.  The factor loadings after the Varimax rotation are shown in 
Appendix 7.  Only the loadings greater than 0.4 were considered to be relevant, and 
variables loaded onto more then one factor were placed under the factor that the 
variable had the highest loading.   
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Table 7.39 presents all the competencies under their respective factor headings, including 
their rankings for current importance and evidence of competency.   
Table 7.39: Architecture Factor Structure Summary after Varimax Rotation 
Ref Factor Loading Architecture Competencies 
Importance 
Rank 
Evidence 
Rank 
Factor 1: Project Management 
A04 -0.865121 Communication 3 8 
A08 -0.732467 Coordinating 8 5 
A09 -0.739491 Cost control 19 25 
A16 -0.466592 Marketing 29 18 
A17 -0.832551 Personal and interpersonal skills 18 7 
A19 -0.901087 Post completion evaluation 7 12 
A20 -0.712505 Post occupation evaluation 13 15 
A23 -0.621009 Quality management / control 4 9 
A26 -0.813652 Skills to work with emerging contractors 22 28 
  Average of ranks 13.7 14.1 
Factor 2: Contract Administration  
A11 -0.701148 Economics of construction 16 21 
A13 -0.791072 Law 27 23 
A14 -0.403382 Leadership and general management skills 17 13 
A15 -0.558323 Maintenance planning 15 27 
A21 -0.920426 Procurement 26 22 
A24 -0.92951 Research methodologies and techniques 25 19 
A25 -0.881294 Risk management 24 24 
  Average of ranks 21.4 21.3 
Factor 3: Design 
A10 0.669396 Design 1 1 
A18 0.656778 Planning and organising skills 11 11 
A22 0.701786 Professional practice 6 2 
A27 0.569543 Structural knowledge 20 16 
A28 0.512561 Time management 12 17 
A29 0.616235 Value management 14 20 
  Average of ranks 10.7 11.2 
Factor 4: Finance and Information Technology 
A01 -0.694797 Advanced financial management 28 29 
A05 0.692295 Computer literacy and information technology 2 3 
  Average of ranks 15.0 16.0 
 
Factor 5: Construction Technology and Practice 
A02 0.402435 Arbitration and other dispute resolution procedures 23 26 
A03 0.42828 Client briefing 5 10 
A06 0.73106 Construction contract practice 10 6 
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A07 0.700521 Construction technology and environmental services 9 4 
A12 0.475518 Integration of stakeholder interests 14 14 
  Average of ranks 12.2 12.0 
 
7.4.7.7 Civil Engineering 
Principal Component Analysis was carried out to the rescaled current importance data of 
the Civil Engineering competencies.  The results are shown in Appendix 6.  The first seven 
factors all had eigenvalues higher than one, but when looking at the scree plot (Appendix 
5) it can be seen that only five are needed.  The five factors explain 66.07% of the inertia, 
which is above the 35% needed.  The Varimax rotation of the five-factor solution was used 
so that only one factor gets a high loading for each competency in order to simplify the 
interpretation of the factors.  The factor loadings after the Varimax rotation are shown in 
Appendix 7.  Only the loadings greater than 0.4 were considered to be relevant, and 
variables loaded onto more then one factor were placed under the factor that the 
variable had the highest loading.   
 
Table 7.40 presents all the competencies under their respective factor headings, including 
their rankings for current importance and evidence of competency.   
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Table 7.40: Civil Engineering Factor Structure Summary after Varimax Rotation 
Ref Factor Loading Civil Engineering Competencies 
Importance 
Rank 
Evidence 
Rank 
Factor 1: Project Management 
CE02 -0.776087 Advanced financial management 29 22 
CE19 -0.720192 Procurement  24 15 
CE21 -0.805325 Project management 8 8 
  Average of ranks 20.3 15.0 
Factor 2: Research, Technology and Commerce 
CE03 -0.628321 Computer literacy and information technology 5 1 
CE05 -0.483145 
Construction technology and environmental 
services 6 11 
CE12 -0.756361 Investigations, experiments and data analysis 22 13 
CE13 -0.407887 Law 27 25 
CE15 -0.640591 Marketing 30 30 
CE23 -0.740415 Research methodologies and techniques 26 9 
  Average of ranks 19.3 14.8 
Factor 3: Technology and Practice 
CE01 0.57352 
Application of scientific and engineering 
knowledge 4 2 
CE04 0.558674 Construction contract practice 7 5 
CE07 0.81362 Cost control 9 20 
CE08 0.654532 Economics of construction 15 21 
CE16 0.531252 Measurement (Quantities) 20 14 
CE22 0.705505 Quality management / control 3 9 
CE27 0.471428 Structural knowledge 27 6 
CE29 0.422475 Valuation 28 29 
  Average of ranks 14.1 13.3 
Factor 4: Management skills 
CE06 0.666358 Coordinating 14 7 
CE10 0.576217 Environmental knowledge 17 24 
CE11 0.599851 Impact of engineering activity 13 16 
CE14 0.666205 Leadership and general management skills 18 18 
CE17 0.6995 Personal and interpersonal skills 19 19 
CE18 0.646494 Planning and organising skills 16 12 
CE20 0.627179 Professional practice 10 4 
CE24 0.491502 Risk management 21 26 
CE25 0.438782 Skills in managing a business unit 25 22 
CE26 0.585809 Skills to work with emerging contractors 12 26 
CE28 0.724433 Time management 11 17 
CE30 0.547526 Value Management 23 28 
  Average of ranks 16.6 18.3 
Factor 5: Design 
CE09 0.899521 Engineering design 1 3 
  Average of ranks 1.0 3.0 
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7.4.7.8 Construction Management 
PCA was carried out to the rescaled current importance data of the Construction 
Management competencies.  The results are shown in Appendix 6.  The first eight factors all 
had eigenvalues higher than one, but when looking at the scree plot (Appendix 5) it can 
be seen that only five are needed.  However, due to one competency not featuring in the 
five factor solution, the six factor solution was chosen.  The six factors explain 72.81% of the 
inertia, which is above the 35% needed.  The Varimax rotation of the six-factor solution was 
used so that only one factor gets a high loading for each competency in order to simplify 
the interpretation of the factors.  The factor loadings after the Varimax rotation are shown 
in Appendix 7.  Only the loadings greater than 0.4 were considered to be relevant, and 
variables loaded onto more then one factor were placed under the factor that the 
variable had the highest loading.   
 
Table 7.41 presents all the competencies under their respective factor headings, including 
their rankings for current importance and evidence of competency.   
Table 7.41: Construction Management Factor Structure Summary after Varimax Rotation 
Ref Factor Loading Construction Management Competencies 
Importance 
Rank 
Evidence 
Rank 
Factor 1: Control and Decision making 
CM03 -0.797823 Computer literacy and information technology 21 16 
CM07 -0.728953 Cost control 6 9 
CM08 -0.874152 Decision making 10 2 
  Average of ranks 12.3 9.0 
Factor 2: Contract Administration 
CM09 0.674329 Economics of construction 11 7 
CM11 0.581847 Human resources skills 17 22 
CM16 0.792289 Measuring (Quantities) 16 5 
CM17 0.408534 Negotiating 18 13 
CM20 0.545625 Procurement 15 8 
CM24 0.516904 Research methodologies and techniques 32 32 
CM25 0.625685 Risk management 19 23 
CM28 0.585753 Structural knowledge 26 25 
CM29 0.618323 Surveying (setting out etc.) 25 14 
  Average of ranks 19.9 16.6 
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Factor 3: Legal and Financial Management 
CM01 0.848468 Advanced financial management 24 27 
CM02 0.579724 
Arbitration and other dispute resolution 
procedures 22 28 
CM12 0.50685 Law 29 30 
CM18 0.454232 Personal and interpersonal skills 14 17 
CM19 0.527066 Planning and organising skills 2 1 
CM22 0.721806 Project management 7 4 
CM26 0.54903 Skills in managing a business unit 23 19 
CM31 0.781075 Valuation 28 24 
CM32 0.546201 Value management 27 21 
  Average of ranks 19.6 19.0 
Factor 4: Construction Technology and Practice 
CM04 0.831285 Construction contract practice 3 3 
CM05 0.705006 
Construction technology and environmental 
services 13 20 
CM21 0.478928 Professional practice 20 11 
CM23 0.656179 Quality management / control 5 18 
  Average of ranks 10.3 13.0 
Factor 5: Commercial Management 
CM10 0.606616 Estimating 12 10 
CM13 0.490995 Leadership and general management skills 9 6 
CM14 0.576692 Macro-economic perspectives 31 29 
CM15 0.764523 Marketing 30 31 
CM27 0.69975 Skills to work with emerging contractors 1 26 
  Average of ranks 16.6 20.4 
Factor 6: Execution  
CM06 0.79296 Coordinating 8 12 
CM30 0.630136 Time management 4 15 
  Average of ranks 6.0 13.5 
 
7.4.7.9 Project Management 
PCA was carried out to the rescaled current importance data of the Project Management 
competencies.  The results are shown in Appendix 6.  The first nine factors all had 
eigenvalues higher than one, but when looking at the scree plot (Appendix 5) it can be 
seen that only four are needed. The four factors explain 59.73% of the inertia, which is 
above the 35% needed.  The Varimax rotation of the four-factor solution was used so that 
only one factor gets a high loading for each competency in order to simplify the 
interpretation of the factors.  The factor loadings after the Varimax rotation are shown in 
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Appendix 7.  Only the loadings greater than 0.4 were considered to be relevant, and 
variables loaded onto more then one factor were placed under the factor that the 
variable had the highest loading.   
 
Table 7.42 presents all the competencies under their respective factor headings, including 
their rankings for current importance and evidence of competency.  
Table 7.42: Project Management Factor Structure Summary after Varimax Rotation 
Ref Factor Loadings Project Management Competencies 
Importance 
Rank 
Evidence 
Rank 
Factor 1: Technology and Practice 
PM03 -0.474677 Computer literacy and information technology 12 4 
PM05 -0.483964 Construction technology and environmental services 22 17 
PM07 -0.470025 Cost control 3 11 
PM08 -0.789286 Development appraisal 24 22 
PM14 -0.828492 Macro-economic perspectives 30 29 
PM22 -0.524485 Quality management / control 9 16 
PM26 -0.712197 Skills in managing a business unit 20 28 
  Average of ranks 17.1 18.1 
Factor 2: Construction Project Management 
PM06 0.821798 Coordinating 5 7 
PM09 0.612694 Economics of construction 20 21 
PM10 0.609855 Finalisation of project 1 10 
PM11 0.644979 Integration management 18 15 
PM13 0.595007 Leadership and general management skills 7 3 
PM16 0.643447 Personal and interpersonal skills 15 13 
PM17 0.618008 Planning and organising skills 3 1 
PM19 0.420395 Professional practice 17 2 
PM20 0.455928 Project evaluation and improvement 13 12 
PM21 0.629411 Project start -up 5 5 
PM24 0.407671 Risk management 14 19 
PM25 0.442271 Scope management  16 18 
PM29 0.683406 Time management 2 6 
PM31 0.440767 Value management 25 23 
  Average of ranks 11.5 11.1 
Factor 3: Contract Administration 
PM02 -0.578011 Arbitration and other dispute resolution procedures 26 27 
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PM04 -0.645032 Construction contract practice 8 9 
PM18 -0.437621 Procurement  19 14 
PM23 -0.470408 Resource management 11 8 
PM27 -0.56878 Skills to work with emerging contractors 9 25 
PM28 -0.496503 Structural knowledge 26 24 
  Average of ranks 16.5 17.8 
Factor 4: Commercial 
PM01 -0.46668 Advanced financial management 23 20 
PM12 -0.832008 Law 28 31 
PM15 -0.557397 Marketing 31 30 
PM30 -0.443643 Valuation 29 25 
  Average of ranks 27.8 26.5 
 
7.4.7.10 Quantity Surveying 
PCA was carried out to the rescaled current importance data of the Quantity Surveying 
competencies.  The results are shown in Appendix 6.  The first ten factors all had 
eigenvalues higher than one, but when looking at the scree plot (Appendix 5) it can be 
seen that only five are needed. The five factors explain 61.55% of the inertia, which is 
above the 35% needed.  The Varimax rotation of the five-factor solution was used so that 
only one factor gets a high loading for each competency in order to simplify the 
interpretation of the factors.  The factor loadings after the Varimax rotation are shown in 
Appendix 7.  Only the loadings greater than 0.4 were considered to be relevant, and 
variables loaded onto more then one factor were placed under the factor that the 
variable had the highest loading.   
 
Table 7.43 presents all the competencies under their respective factor headings, including 
their rankings for current importance and evidence of competency.   
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Table 7.43: Quantity Surveying Factor Structure Summary after Varimax Rotation 
Ref 
Factor 
Loading Quantity Surveying Competency 
Importance 
Rank 
Evidence 
Rank 
Factor 1: Core technical and general management skills 
QS17 -0.496321 Measurement (Quantities) 3 2 
QS18 -0.404652 Personal and interpersonal skills 23 8 
QS23 -0.593813 Project management 21 14 
QS26 -0.455421 Research methodologies and techniques 30 30 
QS29 -0.427637 Skills to work with emerging contractors 10 29 
QS30 -0.813442 Structural knowledge 24 21 
QS31 -0.628055 Time management 10 10 
  Average of ranks 17.3 16.3 
Factor 2: Financial planning and control 
QS07 -0.710398 Cost control 1 4 
QS10 -0.806625 Estimating 2 7 
  Average of ranks 1.5 5.5 
Factor 3: Contract administration 
QS01 0.520905  Advanced financial management  22 22 
QS04 0.79554 Construction contract practice 7 5 
QS05 0.501241 
Construction technology and 
environmental services 18 13 
QS08 0.593621 Development appraisal 14 19 
QS09 0.536542 Economics of construction 5 15 
QS21 0.434016 Procurement 9 9 
QS22 0.607119 Professional practice 6 6 
  Average of ranks 11.6 12.7 
Factor 4: Control and decision  making 
QS03 -0.583648 
Computer literacy and information 
technology 8 3 
QS06 -0.665509 Coordinating 15 18 
QS19 -0.562997 Plan reading 4 1 
QS25 -0.535748 Quality management / control 20 17 
  Average of ranks 11.8 9.8 
Factor 5: Commercial Management 
QS02 -0.494321 
Arbitration and other dispute resolution 
procedures 27 31 
QS11 -0.478954 Facilities management 31 28 
QS12 -0.775524 Law 28 25 
QS13 -0.744793 
Leadership and general management 
skills 25 20 
QS14 -0.684322 Macro-economic perspectives 32 27 
QS15 -0.627105 
Management of joint quantity surveying 
appointment 19 26 
QS16 -0.613609 Marketing 33 33 
QS20 -0.571566 Planning and organising skills 13 12 
QS24 -0.652098 Property investment funding 29 32 
QS27 -0.422768 Risk management 16 24 
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QS28 -0.598811 Skills in managing a business unit 26 23 
QS32 -0.547028 Valuation 12 11 
QS33 -0.676898 Value management 17 16 
  Average of ranks 23.7 23.7 
 
7.4.8 Model 
A model (Figure 7.7) was developed using the results from the PCA.  As can be seen the 
model is structured as follows:  Each discipline is divided into primary and secondary 
competencies.  The primary competencies are needed for the delivery of a professional 
service in each of the disciplines.  The primary competencies are then supported by the 
secondary competencies.   The competencies in turn are influenced by firms, CPD 
research, and universities, which in turn are influenced by the various regulating authorities.  
The local and global built environment is located at the top of the model which influences 
the regulating authorities.  
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Discipline Architect Civil Engineer Construction Management Project Manager Quantity Surveyor 
 Local and Global Built Environment 
 
     
Regulating Bodies CBE, SACAP CBE, ECSA CBE, SACPCMP  CBE, SACPCMP  CBE, SACQS 
 
     
Education Firms, CPD, Research, Universities 
 
     
 Competencies 
Design Design Execution Construction Project 
Management 
Financial Planning and 
Control 
 
 
Primary 
Competencies Technology and 
Practice 
Technology and 
Practice 
Construction 
Technology and 
Practice 
Contract 
Administration 
Contract 
Administration 
   
Project Management Management Skills Control and Decision making 
Technology and 
Financial 
Management 
Control and Decision 
Making 
Finance and 
Information Technology 
Research, Technology 
and Practice 
Commercial 
Management 
Commercial 
Management 
Core technical & 
General Management 
Skills 
Contract 
Administration Project Management 
Legal and Financial 
Management  
Commercial 
Management 
 
 
 
 
Secondary 
Competencies 
 
  Contract Administration   
 
Figure 7.7 Model
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7.5 Other Analysis 
7.5.1 Quadrant analysis 
Quadrant analysis is a variation of the cross-tabulation table.  Quadrant analysis plots two 
rating scale questions on a two-dimensional table (Zikmund, 1994).  An Importance-
Evidence quadrant analysis was done in order to integrate the rankings of the current 
importance levels and current proficiency levels.  This will help to identify areas in which 
education and training is immediately needed.  Figure 7.8 shows the labels that were used 
in the quadrant analysis. 
 
 
 
Maintain or de-emphasise 
 
 
 
Continuous improvement 
 
 
De-emphasise 
 
 
 
Immediate attention 
 
 
 
Figure 7.8 Labels for Importance-Evidence quadrant analysis 
 
7.5.1.1 Importance-Evidence quadrant analysis 
A quadrant analysis revealed some notable results as presented in Tables 7.44-7.48.  The 
competencies shown in the lower right hand quadrant are the competencies that require 
immediate attention in order for that particular discipline to sustain its present relevance.   
Below Average Above Average 
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Importance rating 
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The figures in brackets are the importance ranking and the evidence ranking.   
Table 7.44: Architect’s Importance-Evidence quadrant analysis 
Design (1, 1) 
Professional practice (2, 6) 
Computer literacy and information 
technology (3, 2) 
Construction technology and environmental 
service (4, 9) 
Coordinating (5, 8) 
Construction contract practice (6, 10) 
Personal and interpersonal skills (7,18) 
Communication (8, 3) 
Quality management / control (9, 4) 
Client briefing (10, 5) 
Planning and organising skills (11, 11) 
Post completion evaluation (12, 7) 
Leadership and general management skills 
(13, 17) 
Integration of stakeholder interests (14, 14) 
Post occupation evaluation (15, 13) 
A
bo
ve
 A
ve
ra
ge
 
  Structural knowledge (16, 20) 
Time management (17, 12) 
Marketing (18, 29) 
Research methodologies and techniques 
(19, 25) 
Value management (20, 14) 
Economics of construction (21, 16) 
Procurement (22, 26) 
Law (23, 27) 
Risk management (24, 24) 
Cost control (25, 19) 
Arbitration and other dispute resolution 
procedures (26, 23) 
Maintenance planning (27, 21) 
Skills to work with emerging contractors (28, 
22) 
M
ea
n 
Ev
id
en
ce
 R
at
in
g 
Be
lo
w
 A
ve
ra
ge
 
  Advanced financial management (29, 28) 
  Below Average  Above Average 
  Mean current important rating 
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 Table 7.45: Civil Engineering Importance-Evidence quadrant analysis 
Computer literacy and information 
technology (1, 5) 
Application of scientific and engineering 
knowledge (2, 4) 
Engineering design (3, 1) 
Professional practice (4, 10) 
Construction contract practice (5, 7) 
Structural knowledge (6, 2) 
Coordinating (7, 14) 
Project management (8, 8) 
Quality management / control (9, 3) 
Research methodologies and techniques 
(10, 26) 
Construction technology and environmental 
services (11, 6) 
Planning and organising skills (12, 16) 
Investigations, experiments and data 
analysis (13, 22) 
Measurement (Quantities) (14, 20) 
Procurement (15, 24) 
Impact of engineering activity (16, 13) 
Time management (17, 11) 
Leadership and general management skills 
(18, 18) 
Personal and interpersonal skills (19, 19) 
A
bo
ve
 A
ve
ra
ge
 
  Cost control (20, 9) 
Economics of construction (21, 15) 
Advanced financial management (22, 29) 
Skills in managing a business unit (23, 25) 
Environmental knowledge (24, 17) 
Law (25, 27) 
Risk management (26, 21) 
Skills to work with emerging contractors (27, 
12) 
Value Management (28, 23) 
Valuation (29, 28) 
M
ea
n 
Ev
id
en
ce
 R
at
in
g 
Be
lo
w
 A
ve
ra
ge
 
  
Marketing (30, 30) 
  Below Average  Above Average 
  Mean current important rating 
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Table 7.46: Construction Management Importance-Evidence quadrant analysis 
Planning and organising skills (1, 2) 
Decision making (2, 10) 
Construction contract practice (3, 3) 
Project management (4, 7) 
Measuring (Quantities) (5, 16) 
Leadership and general management skills 
(6, 9) 
Economics of construction (7, 11) 
Procurement (8, 15) 
Cost control (9, 6) 
Estimating (10, 12) 
Professional practice (11, 20) 
Coordinating (12, 8) 
Negotiating (13, 18) 
Surveying (setting out etc.) (14, 25) 
Time management (15, 4) 
Computer literacy and information 
technology (16, 21) 
Personal and interpersonal skills (17, 14) 
Quality management / control (18, 5) 
Skills in managing a business unit (19, 23) 
Construction technology and environmental 
services (20, 13) 
Value management (21, 27) 
Human resources skills (22, 17) 
Risk management (23, 19) 
Valuation (24, 28) 
Structural knowledge (25, 26) 
Skills to work with emerging contractors (26, 
1) 
Advanced financial management (27, 24) 
A
bo
ve
 A
ve
ra
ge
 
  
Arbitration and other dispute resolution 
procedures (28, 22) 
Macro-economic perspectives (29, 31) 
Law (30, 29) 
Marketing (31, 30) 
M
ea
n 
Ev
id
en
ce
 R
at
in
g 
Be
lo
w
 
A
ve
ra
ge
 
  
Research methodologies and techniques 
(32, 32) 
Below Average  Above Average  
 Mean current important rating 
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Table 7.47: Project Management Importance-Evidence quadrant analysis 
Planning and organising skills (1, 3) 
Professional practice (2, 17) 
Leadership and general management skills 
(3, 7) 
Computer literacy and information 
technology (4, 12) 
Project start-up (5, 5) 
Time management (6, 2) 
Coordinating (7, 5) 
Resource management (8, 11) 
Construction contract practice (9, 8) 
Finalisation of project (10, 1) 
Cost control (11, 3) 
Project evaluation and improvement (12, 13) 
Personal and interpersonal skills (13, 15) 
Procurement (14, 19) 
Integration management (15, 18) 
Quality management / control (16, 9) 
Construction technology and environmental 
services (17, 22) 
Scope management (18, 16) 
Risk management (19, 14) 
Advanced financial management (20, 23) 
Economics of construction (21, 20) 
Development appraisal (22, 24) 
Value management (23, 25) 
Structural knowledge (24, 26) 
Skills to work with emerging contractors (25, 
9) 
Valuation (26, 29) 
Arbitration and other dispute resolution 
procedures (27, 26) 
A
bo
ve
 A
ve
ra
ge
 
  Skills in managing a business unit (28, 20) 
Macro-economic perspectives (29, 30) 
Marketing (30, 31) 
M
ea
n 
Ev
id
en
ce
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g 
Be
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A
ve
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ge
 
  Law (31, 28) 
Below Average  Above Average  
 Mean current important rating 
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Table 7.48: Quantity Surveying Importance-Evidence quadrant analysis 
Plan reading (1, 4) 
Measurement (Quantities) (2, 3) 
Computer literacy and information 
technology (3, 8) 
Cost control (4, 1) 
Construction contract practice (5, 7) 
Professional practice (6, 6) 
Estimating (7, 2) 
Personal and interpersonal skills (8, 23) 
Procurement (9, 9) 
Time management (10, 10) 
Valuation (11, 12) 
Planning and organising skills (12, 13) 
Construction technology and environmental 
services (13, 18) 
Project management (14, 21) 
Economics of construction (15, 5) 
Value management (16, 17) 
Quality management / control (17, 20) 
Coordinating (18, 15) 
Development appraisal (19, 14) 
Leadership and general management skills 
(20, 25) 
Structural knowledge (21, 24) 
A
bo
ve
 A
ve
ra
ge
 
   Advanced financial management (22, 22)  
Skills in managing a business unit (23, 26) 
Risk management (24, 16) 
Law (25, 28) 
Management of joint quantity surveying 
appointment (26, 19) 
Macro-economic perspectives (27, 32) 
Facilities management (28, 31) 
Skills to work with emerging contractors (29, 
10) 
Research methodologies and techniques (30, 
30) 
Arbitration and other dispute resolution 
procedures (31, 27) 
Property investment funding (32, 29) 
M
ea
n 
Ev
id
en
ce
 R
at
in
g 
Be
lo
w
 A
ve
ra
ge
 
  Marketing (33, 33) 
Below Average Above Average 
 Mean current important rating 
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7.5.2 Common competencies gap analysis  
Table 7.49 indicate the gap analysis amongst common competencies for the various 
disciplines.  
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Table 7.49: Gap analyses of common competencies (Part A) 
Architecture Civil Engineering Construction Management 
 Ref  Common Competencies 
Importance Evidence Gap Gap 
Rank 
Importance Evidence Gap Gap 
Rank 
Importance Evidence Gap Gap 
Rank 
1 Advanced financial management  87.23% 66.07% 21.16% 2 72.94% 71.14% 1.80% 19 85.14% 67.84% 17.30% 5 
2 Computer literacy and information technology 97.41% 84.41% 13.00% 14 89.77% 82.83% 6.94% 16 85.68% 72.91% 12.77% 16 
3 Construction contract practice 95.33% 81.59% 13.74% 13 89.22% 79.44% 9.78% 9 93.35% 77.46% 15.89% 10 
4 Construction technology and environmental services 95.79% 83.90% 11.89% 18 89.35% 77.53% 11.82% 8 88.99% 70.44% 18.55% 4 
5 Coordinating 95.83% 83.63% 12.20% 17 86.14% 78.68% 7.46% 15 91.50% 74.35% 17.15% 7 
6 Cost control 94.39% 73.47% 20.92% 3 88.91% 74.29% 14.62% 2 92.01% 75.29% 16.72% 8 
7 Economics of construction 94.52% 76.18% 18.34% 4 85.33% 73.21% 12.12% 5 90.45% 76.18% 14.27% 13 
8 Law 88.13% 75.49% 12.64% 16 73.72% 69.53% 4.19% 17 78.55% 64.56% 13.99% 14 
9 Leadership and general management skills 94.49% 79.66% 14.83% 10 82.61% 74.97% 7.64% 13 91.25% 76.48% 14.77% 12 
10 Marketing 87.13% 77.15% 9.98% 20 68.21% 66.31% 1.90% 18 73.75% 63.26% 10.49% 20 
11 Personal and interpersonal skills 94.42% 81.47% 12.95% 15 82.57% 74.82% 7.75% 12 88.96% 72.49% 16.47% 9 
12 Planning and organising skills 95.30% 80.54% 14.76% 11 85.04% 77.49% 7.55% 14 93.54% 78.52% 15.02% 11 
13 Procurement 89.98% 75.77% 14.21% 12 77.51% 75.80% 1.71% 20 88.27% 75.95% 12.32% 17 
14 Professional practice 96.43% 85.36% 11.07% 19 88.08% 79.46% 8.62% 11 85.84% 74.69% 11.15% 19 
15 Quality management / control 96.76% 80.98% 15.78% 8 92.11% 77.69% 14.42% 3 92.38% 71.49% 20.89% 2 
16 Risk management 91.56% 74.36% 17.20% 7 81.38% 69.42% 11.96% 6 86.59% 69.31% 17.28% 6 
17 Skills to work with emerging contractors 92.26% 70.43% 21.83% 1 86.91% 69.42% 17.49% 1 94.89% 69.02% 25.87% 1 
18 Structural knowledge 94.35% 78.88% 15.47% 9 92.50% 79.00% 13.50% 4 82.58% 69.13% 13.45% 15 
19 Time management 95.17% 77.32% 17.85% 6 87.29% 75.43% 11.86% 7 92.41% 73.05% 19.36% 3 
20 Value management 94.55% 76.64% 17.91% 5 78.94% 69.25% 9.69% 10 81.80% 70.19% 11.61% 18 
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Table 7.49: Gap analyses of common competencies (Part B)  
Project Management Quantity Surveying 
Ref Common Competencies 
Importance Evidence Gap Gap Rank Importance Evidence Gap 
Gap 
Rank 
1  Advanced financial management  90.34% 75.31% 15.03% 15 76.47% 71.93% 4.54% 7 
2 Computer literacy and information technology 93.74% 79.24% 14.50% 18 86.87% 83.05% 3.82% 9 
3 Construction contract practice 95.34% 78.70% 16.64% 9 88.49% 81.95% 6.54% 6 
4 Construction technology and environmental services 91.55% 76.67% 14.88% 16 77.53% 77.32% 0.21% 17 
5 Coordinating 96.21% 78.98% 17.23% 7 79.75% 75.42% 4.33% 8 
6 Cost control 96.39% 78.10% 18.29% 3 94.62% 82.04% 12.58% 3 
7 Economics of construction 91.57% 74.43% 17.14% 8 89.16% 76.50% 12.66% 2 
8 Law 87.35% 64.91% 22.44% 2 68.21% 69.23% -1.02% 18 
9 Leadership and general management skills 95.43% 79.58% 15.85% 13 74.39% 73.49% 0.90% 16 
10 Marketing 81.78% 67.88% 13.90% 19 54.25% 61.64% -7.39% 20 
11 Personal and interpersonal skills 93.24% 77.36% 15.88% 12 75.09% 79.77% -4.68% 19 
12 Planning and organising skills 96.39% 81.20% 15.19% 14 80.68% 78.16% 2.52% 12 
13 Procurement 91.73% 77.12% 14.61% 17 82.63% 79.66% 2.97% 10 
14 Professional practice 93.15% 79.62% 13.53% 20 88.62% 81.11% 7.51% 5 
15 Quality management / control 95.16% 76.90% 18.26% 4 77.11% 75.84% 1.27% 15 
16 Risk management 93.33% 75.81% 17.52% 5 79.01% 71.18% 7.83% 4 
17 Skills to work with emerging contractors 95.16% 72.27% 22.89% 1 82.28% 67.70% 14.58% 1 
18 Structural knowledge 88.97% 72.98% 15.99% 11 74.95% 72.87% 2.08% 14 
19 Time management 96.44% 79.11% 17.33% 6 82.28% 79.33% 2.95% 11 
20 Value management 89.46% 73.11% 16.35% 10 78.63% 76.46% 2.17% 13 
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7.5.3 Client requirements  
The level of importance of client requirements as ranked by clients is indicated in Table 
7.50.  
Table 7.50 Importance level of client requirements as ranked by clients 
Client requirements  
Competency heading Percentage Importance Rank   
A4 Cost  98.51% 1 
A7 Quality 98.38% 2 
A9 Value 98.21% 3 
A8 Time 97.91% 4 
A2 Occupant Health and Safety 95.27% 5 
A3 Construction Health and Safety 94.43% 6 
A1 Black Economic Empowerment 93.44% 7 
A6 Environment 93.30% 8 
A5 Developmental issues 92.60% 9 
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7.5.3.1 Clients’ views on Architects realisation of client satisfaction 
The extent to which Architects realise client requirements as per client perceptions is 
indicated in Table 7.51. 
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Table 7.51: Clients perception on the realisation of client requirements by Architects 
 Architect Evidence Ranking 
Client Requirements Percentage Importance Rank   
AE7 Quality 81.98% 1 
AE6 Environment 81.69% 2 
AE9 Value 81.54% 3 
AE5 Developmental issues 80.62% 4 
AE8 Time 77.78% 5 
AE2 Occupant Health and Safety 77.69% 6 
AE4 Cost  75.71% 7 
AE3 Construction Health and Safety 75.10% 8 
A
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AE1 Black Economic Empowerment 68.61% 9 Below Average 
  
7.5.3.2 Clients’ views on Civil Engineers realisation of client satisfaction  
The extent to which Civil Engineers realise client requirements as per client perception is 
indicated in table 7.52. 
Table 7.52: Clients perception on the realisation of client requirements by Civil Engineers 
Client Requirements Percentage 
Importance 
Rank 
  
AB7 Quality 92.41% 1 
AB9 Value 91.64% 2 
AB8 Time 90.77% 3 
AB3 Construction Health and Safety 90.64% 4 
AB2 Occupant Health and Safety 89.63% 5 
AB4 Cost  89.46% 6 
AB6 Environment 86.90% 7 
A
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ve
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ge
 
AB1 Black Economic Empowerment 85.88% 8 
AB5 Developmental issues 84.40% 9 
Below 
Average 
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7.5.3.3 Clients’ views on Construction Managers realisation of client satisfaction  
The extent to which Construction Managers realise client requirements as per client 
perception in indicated in table 7.53. 
Table 7.53: Clients perception on the realisation of client requirements by Construction 
Managers 
Client Requirements Percentage Importance Rank   
AD8 Time 93.42% 1 
AD7 Quality 92.55% 2 
AD4 Cost  91.98% 3 
AD3 Construction Health and Safety 91.52% 4 
AD9 Value 90.76% 5 
AD2 Occupant Health and Safety 90.31% 6 A
bo
ve
 A
ve
ra
ge
 
AD1 Black Economic Empowerment 85.75% 7 
AD5 Developmental issues 85.53% 8 
AD6 Environment 83.94% 9 
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7.5.3.4 Clients’ views on Project Managers realisation of client satisfaction  
The extent to which Project Managers realise client requirements as per client perception 
in indicated in table 7.54. 
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Table 7.54 Clients perception on the realisation of client requirements by Project Managers 
Client Requirements Percentage Importance Rank   
AC7 Quality 73.73% 1 
AC8 Time 72.65% 2 
AC9 Value 71.81% 3 
AC4 Cost  71.11% 4 
AC3 Construction Health and Safety 66.56% 5 
AC6 Environment 66.06% 6 
AC5 Developmental issues 63.66% 7 
A
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AC2 Occupant Health and Safety 62.40% 8 
AC1 Black Economic Empowerment 53.73% 9 
Below 
Average 
 
7.5.3.5 Clients’ views on Quantity Surveyors realisation of client satisfaction  
The extent to which Quantity Surveyors realise client requirements as per client perception 
in indicated in table 7.55. 
 
Table 7.55 Clients perception on the realisation of client requirements by Quantity 
Surveyors 
Competency heading Percentage Importance Rank 
AA4 Cost  86.06% 1 
AA9 Value 85.18% 2 
AA7 Quality 73.47% 3 
AA8 Time 71.68% 4 A
bo
ve
 A
ve
ra
ge
 
AA5 Developmental issues 65.08% 5 
AA1 Black Economic Empowerment 64.44% 6 
AA6 Environment 59.91% 7 
AA2 Occupant Health and Safety 59.45% 8 
AA3 Construction Health and Safety 58.47% 9 Be
lo
w
 A
ve
ra
ge
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7.5.4 Client requirements gap analysis 
Table 7.56 indicates the percentage gap between the level of importance of the client 
requirements by clients and to what extent the various disciplines realise client satisfaction 
relative to the client requirements.  
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Table 7.56: Percentage gap between the level of importance of the client requirements by clients and the various disciplines (Part A) 
Client requirements Ranking 
Clients Architecture Civil Engineering 
Ref Competency heading 
Percentage 
Importance Rank 
Percentage 
Evidence 
Percentage 
Gap 
Gap 
Rank 
Percentage 
Evidence 
Percentage 
Gap 
Gap 
Rank 
A4 Cost  98.51% 1 75.7% 23% 2 89.5% 9% 1 
A7 Quality 98.38% 2 82.0% 16% 7 92.4% 6% 7 
A9 Value 98.21% 3 81.5% 17% 6 91.6% 7% 5 
A8 Time 97.91% 4 77.8% 20% 3 90.8% 7% 4 
A2 Occupant Health and Safety 95.27% 5 77.7% 18% 5 89.6% 6% 8 
A3 Construction Health and Safety 94.43% 6 75.1% 19% 4 90.6% 4% 9 
A1 Black Economic Empowerment 93.44% 7 68.6% 25% 1 85.9% 8% 3 
A6 Environment 93.30% 8 81.7% 12% 9 86.9% 6% 6 
A5 Developmental issues 92.60% 9 80.6% 12% 8 84.4% 8% 2 
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Table 7.56: Percentage gap between the level of importance of the client requirements by clients and the various disciplines (Part B) 
Client requirements Ranking 
Construction Management Project Management Quantity  Surveying 
Ref Competency heading 
Percentage 
Evidence 
Percentage 
Gap 
Gap 
Rank 
Percentage 
Evidence 
Percentage 
Gap 
Gap 
Rank 
Percentage 
Evidence 
Percentage 
Gap 
Gap 
Rank 
A4 Cost  92.0% 7% 5 71.1% 27% 5 86.1% 12% 9 
A7 Quality 92.6% 6% 6 73.7% 25% 9 73.5% 25% 7 
A9 Value 90.8% 7% 3 71.8% 26% 7 85.2% 13% 8 
A8 Time 93.4% 4% 8 72.7% 25% 8 71.7% 26% 6 
A2 Occupant Health and Safety 90.3% 5% 7 62.4% 33% 2 59.4% 36% 2 
A3 Construction Health and Safety 91.5% 3% 9 66.6% 28% 4 58.5% 36% 1 
A1 Black Economic Empowerment 85.8% 8% 2 53.7% 40% 1 64.4% 29% 4 
A6 Environment 83.9% 9% 1 66.1% 27% 6 59.9% 33% 3 
A5 Developmental issues 85.5% 7% 4 63.7% 29% 3 65.1% 28% 5 
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CHAPTER EIGHT: INTERPRETATION OF RESULTS 
This chapter discusses the findings set out in chapter 7 in relation to the realisation of 
the research propositions. 
8.1 Respondent sample 
When comparing the response rate of 22.8% with the response rates of recent surveys 
in the construction industry by Buys (2004) – 32.2%; Brummer (1998) – 16.3%; Jones, 
Burrows and Collis (1999) – 19.6%; Nkado (1999) – 25%; Smallwood (2000b) – 7.3%; 
Crafford (2002) – 19.3%, and Mbachu (2003) – 40% it would appear that the response 
rate is acceptable.   
 
Although various efforts were made to improve the response rate (See section 7.1.1) 
the following could have had a negative effect on the response rate: 
• The address not being correct; 
• Non-delivery of questionnaires; 
• Respondents not having enough time to complete the questionnaires; 
• Respondents not having enough experience of working with the relevant 
disciplines, and  
• Respondents not having any interest in the topic. 
8.2 Testing the hypotheses 
8.2.1 Hypothesis 1 
The first Hypothesis stated that there are more performance criteria than the 
traditional cost, quality, and time.  
  
As can be seen in Table 7.13 the respondents rated the importance of nine 
performance criteria.  The top three as ranked by clients are cost, quality, and value.  
It is can be seen that all the performance criteria are ranked above average.  
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Therefore, it can be argued that there are more than the traditional performance 
criteria of cost, quality, and time.   
 
Hypothesis 1 is supported.  
8.2.2 Hypothesis 2 
The second hypothesis stated that the most important competencies for current 
client satisfaction for each of the professions in the design and the construction team 
are management orientated. 
8.2.2.1 Architecture 
Table 7.14 shows that the five most important current competencies are: design, 
computer literacy and information technology, communication, quality 
management / control and client briefing.  It could be argued that two of the top 
five competencies, namely communication, and quality management / control, are 
management related.  Therefore, the hypothesis is partially supported for 
architecture. 
8.2.2.2 Civil Engineering 
Table 7.15 shows that the five most important current competencies are: engineering 
design, structural knowledge, quality management / control, application of scientific 
and engineering knowledge and computer literacy and information technology.  
Given that only one competency in the top five are management orientated, this 
hypothesis is not supported for civil engineering. 
8.2.2.3 Construction management 
Table 7.16 shows that the five most important current competencies are: skills to work 
with emerging contractors, planning and organising skills, construction contract 
practice, time management and quality management / control.  It could be argued 
that four of the top five competencies, namely skills to work with emerging 
 166
contractors, planning and organising skills, time management, and quality 
management / control, are management orientated.  Therefore this hypothesis is 
supported for construction management. 
8.2.2.4 Project Management 
 Table 7.17 shows that the five most important current competencies are: finalisation 
of project, time management, cost control, planning and organising skills, and 
coordinating.  Therefore, given that four of the top five competencies, namely 
finalisation of project, time management, planning and organising skills, and 
coordinating, are management orientated the hypothesis is supported for project 
management. 
8.2.2.5 Quantity Surveying 
Table 7.18 shows that the five most important current competencies are: cost control, 
estimating, measurement (quantities), plan reading, and economics of construction.  
Given that none of the top five competencies are management orientated, the 
hypothesis is not supported for quantity surveying.   
8.2.3 Hypothesis 3 
Hypothesis 3 stated that the competency ratings differ depending on age, 
experience, qualification and gender for each of the professionals in the design and 
construction team. 
8.2.3.1 Architecture 
Table 7.19 shows the demographic variables that significantly influence the current 
importance of architectural competencies.  There are only 5 instances where the 
competencies are affected by the demographic variables out of 174 possibilities.  This 
indicates a substantial degree of consensus in the rating of the competencies, 
regardless of the demographic background of the respondents.  Therefore the 
hypothesis is not supported for architecture. 
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8.2.3.2 Civil Engineering 
Table 7.20 shows the demographic variables that significantly influence the current 
importance of civil engineering competencies.  There are only 17 instances where the 
competencies are affected by the demographic variables out of 180 possibilities.  This 
indicates a substantial degree of consensus in the rating of the competencies, 
regardless of the demographic background of the respondents.  Therefore the 
hypothesis is not supported for civil engineering. 
8.2.3.3 Construction Management 
Table 7.21 shows the demographic variables that significantly influence the current 
importance of construction management competencies.  There are only 10 instances 
where the competencies are affected by the demographic variables out of 192 
possibilities.  This indicates a substantial degree of consensus in the rating of the 
competencies, regardless of the demographic background of the respondents.  
Therefore the hypothesis is not supported for construction management. 
8.2.3.4 Project Management 
Table 7.22 shows the demographic variables that significantly influence the current 
importance of project management competencies.  There are only 13 instances 
where the competencies are affected by the demographic variables out of 186 
possibilities.  This indicates a substantial degree of consensus in the rating of the 
competencies, regardless of the demographic background of the respondents.  
Therefore the hypothesis is not supported for project management. 
8.2.3.5 Quantity Surveying 
Table 7.23 shows the demographic variables that significantly influence the current 
importance of quantity surveying competencies.  There are only 22 instances where 
the competencies are affected by the demographic variables out of 198 possibilities.  
This indicates a substantial degree of consensus in the rating of the competencies, 
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regardless of the demographic background of the respondents.  Therefore the 
hypothesis is not supported for quantity surveying. 
8.2.4 Hypothesis 4 
Hypothesis four stated that the perceived levels of competencies currently possessed 
by each of the professionals in the design and construction team are technically 
orientated. 
8.2.4.1 Architecture 
Table 7.24 shows that the top five competencies currently possessed by architects are 
design, professional practice, computer literacy and information technology, 
construction technology and environmental services and coordinating.  Three of the 
top five competencies, namely design, computer literacy and information 
technology, and construction technology and environmental services, are 
technically orientated competencies.  Therefore, the hypothesis is partially supported 
for architecture. 
8.2.4.2 Civil Engineering 
Table 7.25 shows that the top five competencies currently possessed by civil 
engineers are computer literacy and information technology, application of scientific 
and engineering knowledge, engineering design, professional practice, and 
construction contract practice.  Four of the top five competencies, namely computer 
literacy and information technology, application of scientific and engineering 
knowledge, engineering design, and construction contract practice, are technically 
orientated.  Therefore, the hypothesis is supported for civil engineering. 
8.2.4.3 Construction Management 
Table 7.26 shows that the top five competencies currently possessed by construction 
managers are planning and organising skills, decision making, construction contract 
practice, project management and measuring (quantities).  Given that two of the 
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top five competencies, namely construction contract practice, and measuring 
(quantities) are technically orientated, the hypothesis is partially supported for 
construction management. 
8.2.4.4 Project Management 
Table 7.27 shows that the top five competencies currently possessed by project 
managers are planning and organising skills, professional practice, leadership and 
general management skills, computer literacy and information technology and 
project start–up.  Given that only one of the top five competencies, namely 
computer literacy and information technology, is technically orientated,the 
hypothesis is not supported for project management. 
8.2.4.5 Quantity Surveying 
Table 7.28 shows that the top five competencies currently possessed by quantity 
surveyors are plan reading, measurement (quantities), computer literacy and 
information technology, cost control and construction contract practice.  Given that 
all five of the top five competencies are technically orientated, the hypothesis is 
supported for quantity surveying. 
8.2.5 Hypothesis 5 
Hypothesis five stated that ratings for perceived levels of competencies differ 
depending on age, experience, qualification and gender for each of the 
professionals in the design and construction team. 
8.2.5.1 Architecture 
Table 7.29 shows the demographic variables that significantly influence the current 
evidence of architectural competencies.  There are only 2 instances where the 
competencies are affected by the demographic variables out of 174 possibilities.  This 
indicates a substantial degree of consensus in the rating of the competencies, 
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regardless of the demographic background of the respondents.  Therefore, the 
hypothesis is not supported for architecture. 
8.2.5.2 Civil Engineering 
Table 7.30 shows the demographic variables that significantly influence the current 
evidence of civil engineering competencies.  There are only 13 instances where the 
competencies are affected by the demographic variables out of 180 possibilities.  This 
indicates a substantial degree of consensus in the rating of the competencies, 
regardless of the demographic background of the respondents.  Therefore, the 
hypothesis is not supported for civil engineering. 
8.2.5.3 Construction Management 
Table 7.31 shows the demographic variables that significantly influence the current 
evidence of construction management competencies.  There are only 7 instances 
where the competencies are affected by the demographic variables out of 192 
possibilities.  This indicates a substantial degree of consensus in the rating of the 
competencies, regardless of the demographic background of the respondents.  
Therefore, the hypothesis is not supported for construction management. 
8.2.5.4 Project Management 
Table 7.32 shows the demographic variables that significantly influence the current 
evidence of project management competencies.  There are only 4 instances where 
the competencies are affected by the demographic variables out of 186 possibilities.  
This indicates a substantial degree of consensus in the rating of the competencies, 
regardless of the demographic background of the respondents.  Therefore, the 
hypothesis is not supported for project management. 
8.2.5.5 Quantity Surveying 
Table 7.33 shows the demographic variables that significantly influences the current 
evidence of quantity surveying competencies.  There are only 13 instances where the 
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competencies are affected by the demographic variables out of 192 possibilities.  This 
indicates a substantial degree of consensus in the rating of the competencies, 
regardless of the demographic background of the respondents.  Therefore, the 
hypothesis is not supported for quantity surveying. 
8.2.6 Hypothesis 6 
Hypothesis six stated that there are no significant gaps between current important 
competencies and possessed competencies for each of the professionals in the 
design and construction team. 
8.2.6.1 Architecture 
Table 7.34 shows the current gap analysis of the architectural competencies.  If it is 
assumed that a gap of 25% is regarded as substantial then four of the competencies 
namely maintenance planning, skills to work with emerging contractors, advanced 
financial management, and cost control, have substantial differences.  Therefore, the 
hypothesis is not supported for architecture. 
8.2.6.2 Civil Engineering 
Table 7.35 shows the current gap analysis of the civil engineering competencies.  If it 
is assumed that a gap of 25% is regarded as substantial then there are no substantial 
differences.  Therefore, the hypothesis is supported for civil engineering. 
8.2.6.3 Construction Management 
Table 7.36 shows the current gap analysis of the construction management 
competencies.  If it is assumed that a gap of 25% is regarded as substantial then two 
of the competencies, namely skills to work with emerging contractors, and quality 
management / control, have substantial differences.  Therefore, the hypothesis is not 
supported for construction management. 
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8.2.6.4 Project Management 
Table 7.37 shows the current gap analysis of the project management competencies.  
If it is assumed that a gap of 25% is regarded as substantial, then two of the 
competencies, namely skills to work with emerging contractors, and law, have 
substantial differences.  Therefore, the hypothesis is not supported for project 
management. 
8.2.6.5 Quantity Surveying 
Table 7.38 shows the current gap analysis of the quantity surveying competencies.  If 
it is assumed that a gap of 25% is regarded as substantial then no competencies 
have substantial differences.  Therefore, the hypothesis is supported for quantity 
surveying. 
8.2.7 Hypothesis 7 
Hypothesis 7 stated that a meaningful grouping of the underlying competencies can 
be identified from the ratings of the current importance of competencies and a basic 
model of the competencies for each of the professionals in the design and 
construction team can be developed.   
8.2.7.1 Architecture 
Factor 1  
The competencies present in factor 1 are competencies that are normally used in 
Project Management; therefore it was called ’Project Management’.  The average 
importance ranking of the competencies in this factor is 13.7, which gives it a rank of 
3rd between the factors.  This factor supports Factor 3 and 5 which encompasses 
competencies with higher importance ratings. 
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Factor 2 
Factor two encompasses most of the competencies to do with the administration of 
contracts.  Thus, this factor is named ’Contract Administration’.  The average 
importance ranking of the competencies in this factor is 21.4, which gives it a rank of 
fifth between all the factors.  This factor supports Factor 3 and 5 which encompasses 
competencies with higher importance ratings. 
Factor 3 
Factor two comprises of the competencies, which can be seen as a core traditional 
competencies to the architectural profession.  This factor is labelled as ’Design’.  The 
average importance ranking of the competencies in this factor is 10.7, which gives it 
a rank of first between the factors.  Since the competencies present in this factor is 
ranked the highest in terms of current importance it is also considered to be one of 
the principal factors as depicted in the model. 
Factor 4 
Factor four is named ’Finance and Information Technology’.  The main reason for the 
name is due to the fact that the Advanced financial management and Computer 
literacy and information technology competencies are present in this factor.  The 
average importance ranking of this factor is 15, which gives it a rank of fourth 
between all the factors. 
Factor 5 
This factor is labelled as ’Construction Technology and Practice’.  The average 
importance ranking of the competencies in this factor is 12.2, which gives it a rank of 
second between the factors.  This factor is also considered to be one of the principal 
factors as depicted in the model. 
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8.2.7.2 Civil Engineering 
Factor 1 
The competencies present in Factor 1 are competencies that are in general used in 
Project Management; therefore it was called ’Project Management’.  The average 
importance ranking of the competencies in this factor is 20.3, which gives it a rank of 
fifth between the factors.  This factor supports Factor 3 and 4 which encompasses 
competencies with higher importance ratings. 
Factor 2 
This factor is labelled as ’Research, Technology and Commerce’.  The average 
importance ranking of the competencies in this factor is 19.3, which gives it a rank of 
fourth between the factors.  This factor supports Factor 3 and 4 which encompasses 
competencies with higher importance ratings. 
Factor 3 
This factor is labelled as ’Technology and Practice’.  The average importance ranking 
of the competencies in this factor is 14.1, which gives it a rank of second between the 
factors.  This factor is also considered to be one of the principal factors as depicted in 
the model. 
Factor 4 
The competencies present in Factor 4 are generally managerial competencies; 
hence the name ’Management skills’.  The average importance ranking of the 
competencies in this factor is 16.6, which gives it a rank of third between the factors.  
This factor supports Factor 3 and 4 which encompasses competencies with higher 
importance ratings. 
Factor 5 
Only one competency is loaded onto Factor 5, which forms the core of the civil 
engineering competencies.  The Factor is therefore named after the competency, 
’Design’.  Since the competency present in this factor is ranked the highest in terms of 
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current importance it is also considered to be one of the principal factors as depicted 
in the model. 
8.2.7.3 Construction Management 
Factor 1 
This factor is labelled as ’Control and Decision making’.  The average importance 
ranking of the competencies in this factor is 12.3, which gives it a rank of third 
between the factors.  This factor supports Factor 4 and 6 which encompasses 
competencies with higher importance ratings. 
Factor 2 
Factor two encompasses most of the competencies to do with the administration of 
contracts.  Thus, this factor is named ’Contract Administration’.  The average 
importance ranking of the competencies in this factor is 19.9, which gives it a rank of 
sixth between all the factors.  This factor supports Factor 4 and 6 which encompasses 
competencies with higher importance ratings. 
Factor 3 
This factor is labelled as ’Legal and Financial Management’.  The average 
importance ranking of the competencies in this factor is 19.6, which gives it a rank of 
fifth between the factors.  This factor supports Factor 4 and 6 which encompasses 
competencies with higher importance ratings. 
Factor 4 
This factor is labelled as ’Construction Technology and Practice’.  The average 
importance ranking of the competencies in this factor is 10.3, which gives it a rank of 
second between the factors.  This factor is also considered to be one of the principal 
factors as depicted in the model. 
Factor 5 
This factor is labelled as ’Commercial Management’.  The average importance 
ranking of the competencies in this factor is 16.6, which gives it a rank of fifth 
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between the factors.  This factor supports Factor 4 and 6 which encompasses 
competencies with higher importance ratings. 
Factor 6 
This factor is labelled as ’Execution’.  The average importance ranking of the 
competencies in this factor is 6, which gives it a rank of first between the factors.  This 
factor is also considered to be one of the principal factors as depicted in the model. 
8.2.7.4 Project Manager 
Factor 1 
This factor is labelled as ’Technology and Practice’.  The average importance ranking 
of the competencies in this factor is 17.1, which gives it a rank of third between the 
factors.  This factor supports Factor 2 and 3 which encompasses competencies with 
higher importance ratings. 
Factor 2 
The competencies that are loaded onto Factor 2 are mostly core competencies to 
project management.  The factor is labelled ’Construction project management’.  
The average importance ranking of the competencies in this factor is 11.5, which 
gives it a rank of 1st between the factors.  Since the competencies present in this 
factor is ranked the highest in terms of current importance it is also considered to be 
one of the principal factors as depicted in the model. 
Factor 3 
Factor two encompasses most of the competencies to do with the administration of 
contracts.  Thus, this factor is named ’Contract Administration’.  The average 
importance ranking of the competencies in this factor is 16.5 which gives, it a rank of 
second between all the factors.  It is also considered to be one of the principal 
factors as depicted in the model. 
Factor 4 
This factor is labelled as ’Commercial’.  The average importance ranking of the 
competencies in this factor is 27.8, which gives it a rank of third between the factors.  
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This factor supports Factor 2 and 3 which encompasses competencies with higher 
importance ratings. 
8.2.7.5 Quantity Surveying 
Factor 1 
The competencies that are loaded onto Factor 1 are mostly core technical 
competencies and managerial competencies.  Hence the name ’Core 
competencies and general management skills’.  The average importance ranking of 
the competencies in this factor is 17.3, which gives it a rank of 4th between the 
factors.  This factor supports Factor 2 and 3 which encompasses competencies with 
higher importance ratings. 
Factor 2 
Factor two comprises of the two competencies which can be seen as core traditional 
competencies to the quantity surveying profession.  This factor is labelled as ’Financial 
planning and control’.  The average importance ranking of the competencies in this 
factor is 1.5, which gives it a rank of first between the factors.  Since the 
competencies present in this factor is ranked the highest in terms of current 
importance it is also considered to be one of the principal factors as depicted in the 
model. 
Factor 3 
Factor three encompasses most of the competencies to do with the administration of 
contracts.  Thus, this factor is named ’Contract Administration’.  The average 
importance ranking of the competencies in this factor is 11.6, which gives it a rank of 
second between all the factors.  This factor along with Factor two is considered to be 
the principal factors as indicated in the model. 
Factor 4 
Factor four is named ’Control and Decision making’.  The main reason for the name is 
due to the fact that the Co-ordinating and Quality control competencies are present 
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in this factor.  The average importance ranking of this factor is 11.8, which gives it a 
rank of third between all the factors. 
Factor 5 
Factor five mostly consists of competencies needed for running a commercial 
business hence the name ’Commercial Management’.  The average importance 
ranking of this factor is 23.7, which gives it the lowest ranking of all the factors.   
8.2.7.6 Model 
The model is depicted in Figure 7.7.  The model shows that the factors are 
interdependent and interacting.  The model indicates that primary competencies for 
each profession are supported by mostly secondary competencies.  These factors 
are in turn influenced by the inter-relationships between the practitioners, CPD / 
research and universities, which are then in turn, influenced the governing bodies.  
The local and global environment then ultimately influences the governing bodies 
 
The model highlights the importance of a good working relationship between the 
different role players involved in each profession in the construction industry.  This 
hypothesis is therefore supported for all five professions. 
8.3 Quadrant analysis 
Tables 7.44-7.48 present the Importance-Evidence quadrant analysis of all the 
professions.  The competencies shown in the lower right hand quadrant are the 
competencies that require immediate attention in order for that particular discipline 
to sustain its present relevance.  The figures in brackets are the importance ranking 
and the evidence ranking.   
8.3.1 Architecture 
Table 7.44 indicates that the top 16 current important competencies need 
continuous improvement in the education and training system. All the other 
competencies need immediate attention. 
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8.3.2 Civil Engineering 
Table 7.45 indicates that the top 20 current important competencies need 
continuous improvement in the education and training system. All the other 
competencies need immediate attention. 
8.3.3 Construction Manager 
Table 7.46 indicates that the top 28 current important competencies need 
continuous improvement in the education and training system. All the other 
competencies need immediate attention. 
8.3.4 Project Manager 
Table 7.47 indicates that the top 28 current important competencies need 
continuous improvement in the education and training system. All the other 
competencies need immediate attention. 
8.3.5 Quantity Surveying 
Table 7.48 indicates that the top 22 current important competencies need 
continuous improvement in the education and training system. All the other 
competencies need immediate attention. 
8.4 Common competencies gap analysis 
Table 7.49 presents the gap analysis amongst common competencies for the various 
disciplines.  The gap analysis indicates the gap between the common current 
important competencies and the proficiency in current competencies.  
 
The common competencies with the largest gaps are: 
• Architecture: Skills working with emerging contractors; Advanced financial 
management; Cost control; Economics of construction, and Value 
management.  None of these competencies are ranked in the top five current 
importance competencies; 
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• Civil engineering: Skills working with emerging contractors; Cost control; Quality 
management / control; Structural knowledge, and Economics of construction.  
Two of these competencies, namely Structural knowledge, and Cost 
management / control, are ranked in the top five current importance 
competencies; 
• Construction management: Skills working with emerging contractors; Quality 
management / control; Time management; Construction technology and 
information technology, and Advanced financial management.  Three of these 
competencies, namely Skills working with emerging contractors, Quality 
management / control, and time management, are ranked in the top five 
current importance competencies; 
• Project management: The common competencies with the largest gaps in 
project management are Skills working with emerging contractors; Law; Cost 
control; Quality management / control, and Risk management. One of these 
competencies, namely Cost control, is ranked in the top five current 
importance competencies, and 
• Quantity Surveying: The common competencies with the largest gaps in 
quantity surveying are Skills working with emerging contractors; Economics of 
construction; Cost control; Risk management and Professional practice.  Two of 
these competencies, namely Economics of construction, and Cost control, are 
in the top five current importance competencies.   
8.5 Client requirements 
8.5.1 Clients’ views on Architects realisation of client satisfaction 
Table 7.51 indicates the extent to which Architects realise client requirements as per 
client perceptions.  The three requirements that Architects realise the most according 
to clients are Quality, Environment, and Value.  The only client requirement that is not 
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rated above average is Black economic empowerment.  Therefore, the client 
perception is that architects are not realising this requirement. 
8.5.2 Clients’ views on Civil Engineers realisation of client satisfaction 
Table 7.52 indicates the extent to which Civil Engineers realise client requirements as 
per client perception.  The three requirements that Civil Engineers realise the most 
according to clients are Quality, Value, and Time.  Two client requirements, namely 
Black economic empowerment, and Developmental issues, are rated below 
average.  Therefore, the client perception is that civil engineers are not realising these 
requirements.  
8.5.3 Clients’ views on Construction Managers realisation of client satisfaction 
Table 7.53 indicates the extent to which Construction Managers realise client 
requirements as per client perception.  The three requirements that Construction 
Managers realise the most are Time, Quality, and Cost.  Three client requirements, 
namely Black economic empowerment, Developmental issues, and Environment, are 
rated below average.  Therefore, the client perception is that Construction Managers 
are not realising these requirements.  
8.5.4 Clients’ views on Project Managers realisation of client satisfaction 
Table 7.54 indicates the extent to which Project Managers realise client requirements 
as per client perception.  The three requirements that Project Managers realise the 
most according to clients are quality, time, and value.  Two client requirements, 
namely Occupant health and safety, and Black economic empowerment, are rated 
below average.  Therefore, the client perception is that Project Managers are not 
realising these requirements.  
8.5.5 Clients’ views on Quantity Surveyors realisation of client satisfaction  
Table 7.55 indicates the extent to which Quantity Surveyors realise client requirements 
as per client perception. The three requirements that Quantity Surveyors realise the 
most according to clients are Cost, Value, and Quality.  Five client requirements, 
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namely Developmental issues, Black economic empowerment, Environment, 
Occupant health and safety, and Construction health and safety, are rated below 
average.  Therefore, the client perception is that Quantity Surveyors are not realising 
these requirements.  
8.5.6 Client requirements gap analysis 
Table 7.53 indicates the percentage gap between the level of importance of the 
client requirements according to clients and to what extent the various disciplines 
realise client satisfaction relative to the client requirements.   
 
The client requirements with the largest gaps are: 
• Architecture: Black economic empowerment, Cost, and Time.  Only Cost, is 
ranked in the top three most important requirements as ranked by clients; 
• Civil Engineering: Cost, Developmental issues and Black economic 
empowerment.  Only Cost, is ranked in the top three most important 
requirements as ranked by clients; 
• Construction Management: Environment, Black economic empowerment, and 
Value.  Only Value is ranked in the top three most important requirements as 
ranked by clients; 
• Project Management: Black economic empowerment, Occupant health and 
safety, and Developmental issues.  None of these requirements are ranked in 
the top three most important requirements as ranked by clients, and 
• Quantity Surveying: Construction health and safety, Occupant health and 
safety, and Environment.  None of these requirements are ranked in the top 
three most important requirements as ranked by clients. 
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CHAPTER NINE: CONCLUSIONS 
9.1 Findings in relation to research objectives 
The descriptive survey method was used to process the data obtained through 
observation.  The methodology also included a census and postal surveys of clients in 
the private and public sectors in South Africa.  Qualitative and quantitative data 
generation led to the compilation of a questionnaire containing 155 competencies 
for the various professions.  The quality of the responses was high.  The response rate 
was acceptable for a study of this kind when compared to other recently completed 
studies.   
 
The first object was to identify performance criteria other than the traditional criteria 
of cost, quality, and time.  After ranking, it was observed that all the performance 
criteria mentioned were rated above average importance.  Therefore, it could be 
argued that value, occupant health and safety, construction health and safety, 
black economic empowerment, environment, and developmental issues are new 
performance criteria identified by clients.  The first objective was achieved. 
 
The second objective was to reveal the most important competencies for current 
client satisfaction for each discipline that is surveyed 
 
After ranking it was revealed that the top five competencies currently needed for 
effective provision of services by the five disciplines are: 
• Architecture: Design; Computer literacy and information technology; 
Communication; Quality management / control, and Client briefing.  All 29 
Architectural competencies were ranked as ‘above’ important, which means 
that all the competencies are important for career success in the Architectural 
profession at present; 
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• Civil Engineering: Engineering design; Structural knowledge; Quality 
management / control; Application of scientific and engineering knowledge, 
and Computer literacy and information technology.  All 30 Civil Engineering 
competencies were ranked as ‘above’ important, which means that all the 
competencies are important for career success in Civil Engineering at present; 
• Construction Management: Skills to work with emerging contractors; Planning 
and organising skills; Construction contract practice; Time management, and 
Quality management / control.  All 32 Construction Management 
competencies were ranked as ‘above’ important, which means that all the 
competencies are important for career success in the Construction 
Management profession at present; 
• Project Management: Finalisation of project; Time management; Cost control; 
Planning and organising skills, and Coordinating.  All 31 Project Management 
competencies are ranked as ‘above’ important, which means that all the 
competencies are important for career success in the Project Management 
profession at present, and 
• Quantity Surveying: Cost control; Estimating; Measurement (quantities); Plan 
reading, and Economics of construction.  All 33 Quantity Surveying 
competencies are ranked as ‘above’ important, which means that all the 
competencies are important for career success in the Quantity Surveying 
profession at present. 
The second objective was achieved. 
 
The third objective was to assess the perceived proficiency levels of the professionals 
in their use of the current important competencies.  
 
After ranking the competencies in terms of perceived proficiency levels it was 
revealed that the top five competencies as ranked by clients are: 
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• Architecture: Design; Professional practice; Computer literacy and information 
technology; Construction technology and Environmental services, and 
Coordinating.  Sixteen of the twenty-five competencies were ranked as ‘above’ 
average, which means that clients have the perception that Architects are only 
proficient in sixteen (64%) of the twenty-five identified competencies; 
• Civil Engineering: Computer literacy and information technology; Application of 
scientific and engineering knowledge; Engineering design; Professional 
practice, and Construction contract practice.  Twenty of the thirty 
competencies were ranked as ‘above’ average, which means that clients have 
the perception that Civil Engineers are only proficient in twenty (66.7%) of the 
thirty identified competencies; 
• Construction Management: Planning and organising skills; Decision making; 
Construction contract practice; Project management, and Measuring 
(quantities).  Twenty-eight of the thirty-two competencies were ranked as 
‘above’ average, which means that clients have the perception that 
Construction Managers are proficient in twenty-eight (87.5%) of the thirty-two 
identified competencies; 
• Project Management: Planning and organising skills; Professional practice; 
Leadership and general management skills; Computer literacy and information 
technology, and Project start–up.  Twenty-eight of the 31 competencies were 
ranked as ‘above’ average, which means that clients have the perception that 
Project Managers are proficient in twenty-eight (90.3%) of the thirty-one 
competencies identified, and 
• Quantity Surveying: Plan reading; Measurement (quantities); Computer literacy 
and information technology; Cost control, and Construction contract practice.  
Twenty-two of the thirty-three competencies were ranked as ‘above’ average, 
which means that clients have the perception that Quantity Surveyors are only 
proficient in twenty-two (66.7%) of the 33 identified competencies.   
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The third objective was achieved. 
 
The fourth objective was to identify the competencies with significant gaps between 
current importance rating and perceived rating for each discipline.  The gap analysis 
indicated the gap between the common current important competencies and the 
proficiency in current competencies are: 
• Architecture: If it is assumed that a gap of 25% is regarded as substantial then 4 
of the competencies, namely Maintenance planning; Skills to work with 
emerging contractors; Advanced financial management and Cost control 
have substantial differences, have substantial differences; 
• Civil Engineering: If it is assumed that a gap of 25% is regarded as substantial 
then no competencies have substantial differences; 
• Construction Management: If it is assumed that a gap of 25% is regarded as 
substantial then two of the competencies, namely Skills to work with emerging 
contractors, and Quality management / control, have substantial differences; 
• Project Management: If it is assumed that a gap of 25% is regarded as 
substantial then two of the competencies, namely Skills to work with emerging 
contractors, and Law, have substantial differences, and 
• Quantity Surveying: If it is assumed that a gap of 25% is regarded as substantial 
then no competencies have substantial differences.   
The fourth objective was achieved. 
 
The fifth objective was to develop a meaningful model of the competencies for each 
discipline. A model was developed using the results from the PCA.  Each discipline is 
divided into primary and secondary competencies.  The primary competencies are 
needed for the delivery of a professional service in each of the disciplines.  The 
primary competencies are then supported by the secondary competencies.   The 
competencies in turn are influenced by firms, CPD / research, and universities, which 
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in turn are influenced by the various regulating authorities.  The local and global built 
environment is located at the top of the model which influences the regulating 
authorities.  The fifth objective was achieved. 
9.2 Implications for education and training 
The quadrant analysis that was performed indicates where currently more emphasis 
should be placed.  The competencies that need immediate attention are: 
• Architecture: Time management; Marketing; Research methodologies and 
techniques; Value management; Economics of construction; Procurement; 
Law; Risk management; Cost control; Arbitration and other dispute resolution 
procedures; Maintenance planning; Skills to work with emerging contractors, 
and Advanced financial management; 
• Civil Engineering: Economics of construction; Advanced financial 
management; Skills in managing a business unit; Environmental knowledge; 
Law; Risk management; Skills to work with emerging contractors; Value 
management; Valuation, and Marketing; 
• Construction Management: Macro-economic perspectives; Law; Marketing, 
and Research methodologies and techniques; 
• Project Management: Macro-economic perspectives; Marketing, and Law; 
• Quantity Surveying: Skills in managing a business unit; Risk management; Law; 
Management of joint quantity surveying appointment; Macro-economic 
perspectives; Facilities management; Skills to work with emerging contractors; 
Research methodologies and techniques; Arbitration and other dispute 
resolution procedures; Property investment funding, and Marketing.   
 
The competencies which feature under the ‘immediate attention’ quadrant should 
be highlighted by the education system so that the competence can be increased.   
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9.3 Johari window in relation to results 
As stated in the first chapter, the aim of this research is to obtain feedback from 
clients regarding the competencies required by the respective professionals in the 
design and construction team thereby increasing the ‘public’ section of the Johari 
window, yielding vital feedback for the design and construction team.   
 
 The ‘Public’ section did widen as a result of this research.  However, it only widened 
in the direction of the ‘Blind’ area.  Previous research by Nkado (1999), Crafford 
(2002) in relation to Quantity Surveying competencies and by Birkhead (2000) in 
relation to Project Management, and by Smallwood (2000a) in relation to 
Construction Management widened the Johari window in the direction of the 
‘private’ area.  Thus, this resulted in the exposure of the ‘Unknown’ area.  According 
to Robbins (2001) the ‘Unknown’ area of the Johari window includes feelings, 
experience, and information that neither you nor others are aware of.  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9.1 Johari window (Robbins, 2001) 
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9.4 Future research 
It could be said that this research provided vital feedback to the design team 
professions. Thus, it could be assumed that the ‘Public’ area of the Johari window has 
widened.  The ‘Public’ area of the Johari window can be further increased if 
feedback can be obtained from other role players / stakeholders in the built 
environment.  At this stage Quantity Surveyors have been reviewed by themselves, 
the design team, and clients.  Construction Managers and Project Managers have 
been reviewed by themselves in South Africa.  Thus, research still needs to be 
conducted in order to expose the full ‘Unknown’ area so that feelings, experience 
and information that nobody is aware of can be revealed. 
9.5 Benefits 
 Section 1.5 of this research indicated that a number of benefits might arise from this 
research in generic and specific terms.   
 
Generic Terms 
The first benefit that was mentioned was that the ‘Public’ area of the Johari window 
will be enlarged.   Thee feedback that was obtained from the clients was useful 
feedback thus it can be assumed that the ‘Public’ area of the Johari window did 
widen.  Thus, the first generic benefit was fulfilled.   
 
The second benefit was that the reasons for miscommunication between the design 
and construction team and client could be revealed.  When studying the gap 
analyses between the current competencies and proficiency in current 
competencies it can be seen where the clients perceive there to be a 
miscommunication between the design team and them.  Thus, the second generic 
benefit was fulfilled. 
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The third benefit was that a catalyst for improving client satisfaction would be 
provided.  When studying the clients’ requirements gap analysis the percentage gap 
between the level of importance of the client requirements by clients and to what 
extent the various disciplines realise client satisfaction relative to the client 
requirements.  Thus, the requirements with the biggest percentage gaps were 
identified and the various disciplines can initiate efforts to narrowing the gaps i.e. a 
catalyst was provided for improving client satisfaction.  Thus, the third generic benefit 
was fulfilled. 
 
All the benefits of this research are fulfilled thus; it can be assumed that the research 
will contribute to the future success of the construction industry,   
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Dear Madam/Sir             25 August 2004 
 
Clients’ views of design and construction team competencies 
 
This survey is part of a research project, which contributes to the on-going review, and 
development of undergraduate, postgraduate and continuing professional 
development programmes.  This in addition to meeting the requirement for the 
degree of Doctor of Philosophy in Construction Economics at the University of Port 
Elizabeth for which this survey is a crucial part.  
 
The survey aims to assess the relative importance of the knowledge, skills and 
competencies that are essential for the satisfaction of client requirements, and the 
degree to which they manifest themselves – please respond relative to both the 
importance and the evidence of a competency. 
 
Kindly complete the accompanying questionnaire.  Please note that your anonymity 
is assured.  By responding, you would be making a major contribution to the 
improvement of the South African construction industry.  Your response will also 
enhance the reliability of the research findings.  
 
We will be grateful if you can endeavour to complete the questionnaire and return it 
by 17 September 2004 to: 
 
Department of Construction Management                
University of Port Elizabeth                                                                   
P O Box 1600                                                                                         
PORT ELIZABETH                                                                               
6000             
                                                                                             
Att:  Gerrit Crafford 
      
or per facsimile to (041) 504 2345 or 504 2574 (preferably per facsimile). 
 
Thanking you in anticipation of your response. 
 
 
 
 
 
Gerrit Crafford       Prof. John Smallwood  
PhD (Constr Ecos) Candidate     Promoter 
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APPENDIX 2 – SURVEY QUESTIONNAIRE 
A ORGANISATIONAL
1 In what sector do you work?
        Private Sector
2
        Property trading/developing
        Owner-occupier
3
        Less than 5 years
        More than 10 years
B PERSONAL
1 Please indicate your gender:
        Female
2 Please indicate your age:
        Under 25 years
        25 - 30 years
        31 - 40 years
3
        Less than 5 years
        More than 10 years
4
        Matric Certificate
        Diploma
        Postgraduate Diploma
        Bachelors Degree
5
        MD/Managing member/Principal
        Director/ Senior executive
        Manager
        Public Sector
CLIENTS' VIEWS ON CONSTRUCTION AND DESIGN TEAM COMPETENCIES
BY GERRIT J. CRAFFORD
DEPARTMENT OF QUANTITY SURVEYING, UNIVERSITY OF PORT ELIZABETH
Kindly indicate how long (in a personal capacity) you have been involved with the construction industry: 
If private sector, in what category of private sector does your organisation belong?
        Property/portfolio investment
        Other (Please Specify):
How long has your organisation been involved with property?
        5 years - 10 years
SECTION 1: DEMOGRAPHIC DATA
        Other (Please Specify):
Please indicate your status in the organisation:
        Doctorate Degree
        Male
        5 years - 10 years
Please indicate your highest formal qualification:
        Masters Degree
        Honours Degree
        41 - 50 years
        Over 50 years
        Trainee/Intern
        Senior staff
        Supervisor
        Other (Please Specify):
ANI LI SI IM VI P LA AD G EX
1 2 3 4 5 1 2 3 4 5
1 1 2 3 4 5 1 2 3 4 5
2 1 2 3 4 5 1 2 3 4 5
3 1 2 3 4 5 1 2 3 4 5
4 1 2 3 4 5 1 2 3 4 5
5 1 2 3 4 5 1 2 3 4 5
6 1 2 3 4 5 1 2 3 4 5
7 1 2 3 4 5 1 2 3 4 5
8 1 2 3 4 5 1 2 3 4 5
9 1 2 3 4 5 1 2 3 4 5
10 1 2 3 4 5 1 2 3 4 5
11 1 2 3 4 5 1 2 3 4 5
12 1 2 3 4 5 1 2 3 4 5
13 1 2 3 4 5 1 2 3 4 5
14 1 2 3 4 5 1 2 3 4 5
15 1 2 3 4 5 1 2 3 4 5
16 1 2 3 4 5 1 2 3 4 5
17 1 2 3 4 5 1 2 3 4 5
18 1 2 3 4 5 1 2 3 4 5
19 1 2 3 4 5 1 2 3 4 5
20 1 2 3 4 5 1 2 3 4 5
21 1 2 3 4 5 1 2 3 4 5
22 1 2 3 4 5 1 2 3 4 5
23 1 2 3 4 5 1 2 3 4 5
24 1 2 3 4 5 1 2 3 4 5
25 1 2 3 4 5 1 2 3 4 5
26 1 2 3 4 5 1 2 3 4 5
27 1 2 3 4 5 1 2 3 4 5
28 1 2 3 4 5 1 2 3 4 5
29 1 2 3 4 5 1 2 3 4 5
30 1 2 3 4 5 1 2 3 4 5
31 1 2 3 4 5 1 2 3 4 5
32 1 2 3 4 5 1 2 3 4 5
33 1 2 3 4 5 1 2 3 4 5
1 2 3 4 5 1 2 3 4 5
34 1 2 3 4 5 1 2 3 4 5
35 1 2 3 4 5 1 2 3 4 5
36 1 2 3 4 5 1 2 3 4 5
Comments in general
Time management
Computer literacy and information technology
Construction contract practice
Construction technology and environmental 
services
Cost control
Coordinating
QUANTITY SURVEYING COMPETENCIES
 Advanced financial management 
Arbitration and other dispute resolution procedures
U
ns
ur
e
Importance  for the QS 
currently
Evidence  of the 
competency
U
ns
ur
e
SECTION 2: COMPETENCIES
Development appraisal
Estimating
Facilities management
Law
Economics of construction
Professional practice
Project management
Leadership and general management skills
Management of joint quantity surveying 
appointment
Marketing
Personal and interpersonal skills
Macro-economic perspectives
Measurement (Quantities)
Alongside each of these competencies listed, circle a number on each of the rating scales to indicate the rating of:
a) the level of importance of that competency for a career in that respective profession at present, and
Kindly rate their levels of importance on the five-point scale provided, in respect of developers, investors and owner-occupiers. ('NI' = 
Not important; 'LI' = Of little importance; 'SI' = Somewhat important; 'IM' = Important;  'VI' = Very important)
b) how evident that competency is in the respective profession in South Africa. 
Kindly rate their levels of evidence on the five-point scale provided, in respect of developers, investors and owner-occupiers.  ('P' = 
Poor; 'LA' = Less then adequate; 'AD' = Adequate; 'G' = Good; 'EX' = Excellent)
Risk management
Skills in managing a business unit
Skills to work with emerging contractors
Property investment funding
Quality management/control
Research methodologies and techniques
Plan reading
Planning and organising skills
Procurement
Structural knowledge
Valuation
Value management
Other Competencies
BNI LI SI IM VI P LA AD G EX
1 2 3 4 5 1 2 3 4 5
1 1 2 3 4 5 1 2 3 4 5
2 1 2 3 4 5 1 2 3 4 5
3 1 2 3 4 5 1 2 3 4 5
4 1 2 3 4 5 1 2 3 4 5
5 1 2 3 4 5 1 2 3 4 5
6 1 2 3 4 5 1 2 3 4 5
7 1 2 3 4 5 1 2 3 4 5
8 1 2 3 4 5 1 2 3 4 5
9 1 2 3 4 5 1 2 3 4 5
10 1 2 3 4 5 1 2 3 4 5
11 1 2 3 4 5 1 2 3 4 5
12 1 2 3 4 5 1 2 3 4 5
13 1 2 3 4 5 1 2 3 4 5
14 1 2 3 4 5 1 2 3 4 5
15 1 2 3 4 5 1 2 3 4 5
16 1 2 3 4 5 1 2 3 4 5
17 1 2 3 4 5 1 2 3 4 5
18 1 2 3 4 5 1 2 3 4 5
19 1 2 3 4 5 1 2 3 4 5
20 1 2 3 4 5 1 2 3 4 5
21 1 2 3 4 5 1 2 3 4 5
22 1 2 3 4 5 1 2 3 4 5
23 1 2 3 4 5 1 2 3 4 5
24 1 2 3 4 5 1 2 3 4 5
25 1 2 3 4 5 1 2 3 4 5
26 1 2 3 4 5 1 2 3 4 5
27 1 2 3 4 5 1 2 3 4 5
28 1 2 3 4 5 1 2 3 4 5
29 1 2 3 4 5 1 2 3 4 5
30 1 2 3 4 5 1 2 3 4 5
1 2 3 4 5 1 2 3 4 5
31 1 2 3 4 5 1 2 3 4 5
32 1 2 3 4 5 1 2 3 4 5
33 1 2 3 4 5 1 2 3 4 5
Comments in general
Importance for CE 
currently
U
ns
ur
e
Engineering design
Coordinating
Computer literacy and information technology
Construction contract practice
Cost control
Economics of construction
Evidence  of the 
competency
Time management
U
ns
ur
e
Construction technology and environmental 
services
Application of scientific and engineering 
knowledge
Advanced financial management
CIVIL ENGINEERING COMPETENCIES
Environmental knowledge
Impact of engineering activity
Investigations, experiments and data analysis
Law
Leadership and general management skills
Marketing
Measurement (Quantities)
Personal and interpersonal skills
Planning and organising skills
Procurement 
Professional practice
Project management
Quality management/control
Research methodologies and techniques
Risk management
Skills in managing a business unit
Skills to work with emerging contractors
Value Management
Structural knowledge
Valuation
Other Competencies
CNI LI SI IM VI P LA AD G EX
1 2 3 4 5 1 2 3 4 5
1 1 2 3 4 5 1 2 3 4 5
2 1 2 3 4 5 1 2 3 4 5
3 1 2 3 4 5 1 2 3 4 5
4 1 2 3 4 5 1 2 3 4 5
5 1 2 3 4 5 1 2 3 4 5
6 1 2 3 4 5 1 2 3 4 5
7 1 2 3 4 5 1 2 3 4 5
8 1 2 3 4 5 1 2 3 4 5
9 1 2 3 4 5 1 2 3 4 5
10 1 2 3 4 5 1 2 3 4 5
11 1 2 3 4 5 1 2 3 4 5
12 1 2 3 4 5 1 2 3 4 5
13 1 2 3 4 5 1 2 3 4 5
14 1 2 3 4 5 1 2 3 4 5
15 1 2 3 4 5 1 2 3 4 5
16 1 2 3 4 5 1 2 3 4 5
17 1 2 3 4 5 1 2 3 4 5
18 1 2 3 4 5 1 2 3 4 5
19 1 2 3 4 5 1 2 3 4 5
20 1 2 3 4 5 1 2 3 4 5
21 1 2 3 4 5 1 2 3 4 5
22 1 2 3 4 5 1 2 3 4 5
23 1 2 3 4 5 1 2 3 4 5
24 1 2 3 4 5 1 2 3 4 5
25 1 2 3 4 5 1 2 3 4 5
26 1 2 3 4 5 1 2 3 4 5
27 1 2 3 4 5 1 2 3 4 5
28 1 2 3 4 5 1 2 3 4 5
29 1 2 3 4 5 1 2 3 4 5
30 1 2 3 4 5 1 2 3 4 5
31 1 2 3 4 5 1 2 3 4 5
1 2 3 4 5 1 2 3 4 5
32 1 2 3 4 5 1 2 3 4 5
33 1 2 3 4 5 1 2 3 4 5
34 1 2 3 4 5 1 2 3 4 5
Comments in general
PROJECT MANAGEMENT COMPETENCIES 
Construction technology and environmental 
services
Advanced financial management
Arbitration and other dispute resolution procedures
Computer literacy and information technology
Importance  for the PM 
currently
Evidence  of the 
competency
Macro-economic perspectives
Skills to work with emerging contractors
Marketing
Personal and interpersonal skills
Planning and organising skills
Procurement 
Professional practice
Project evaluation and improvement
Project start -up
Quality management/control
Coordinating
Cost control
Development appraisal
Leadership and general management skills
Law
Economics of construction
Finalisation of project
Integration management
Construction contract practice
U
ns
ur
e
U
ns
ur
e
Resource management
Risk management
Scope management 
Value management
Other Competencies
Structural knowledge
Skills in managing a business unit
Time management
Valuation
DNI LI SI IM VI P LA AD G EX
1 2 3 4 5 1 2 3 4 5
1 1 2 3 4 5 1 2 3 4 5
2 1 2 3 4 5 1 2 3 4 5
3 1 2 3 4 5 1 2 3 4 5
4 1 2 3 4 5 1 2 3 4 5
5 1 2 3 4 5 1 2 3 4 5
6 1 2 3 4 5 1 2 3 4 5
7 1 2 3 4 5 1 2 3 4 5
8 1 2 3 4 5 1 2 3 4 5
9 1 2 3 4 5 1 2 3 4 5
10 1 2 3 4 5 1 2 3 4 5
11 1 2 3 4 5 1 2 3 4 5
12 1 2 3 4 5 1 2 3 4 5
13 1 2 3 4 5 1 2 3 4 5
14 1 2 3 4 5 1 2 3 4 5
15 1 2 3 4 5 1 2 3 4 5
16 1 2 3 4 5 1 2 3 4 5
17 1 2 3 4 5 1 2 3 4 5
18 1 2 3 4 5 1 2 3 4 5
19 1 2 3 4 5 1 2 3 4 5
20 1 2 3 4 5 1 2 3 4 5
21 1 2 3 4 5 1 2 3 4 5
22 1 2 3 4 5 1 2 3 4 5
23 1 2 3 4 5 1 2 3 4 5
24 1 2 3 4 5 1 2 3 4 5
25 1 2 3 4 5 1 2 3 4 5
26 1 2 3 4 5 1 2 3 4 5
27 1 2 3 4 5 1 2 3 4 5
28 1 2 3 4 5 1 2 3 4 5
29 1 2 3 4 5 1 2 3 4 5
30 1 2 3 4 5 1 2 3 4 5
31 1 2 3 4 5 1 2 3 4 5
32 1 2 3 4 5 1 2 3 4 5
1 2 3 4 5 1 2 3 4 5
33 1 2 3 4 5 1 2 3 4 5
34 1 2 3 4 5 1 2 3 4 5
35 1 2 3 4 5 1 2 3 4 5
Comments in general
Valuation
Structural knowledge
CONSTRUCTION MANAGEMENT COMPETENCIES
U
ns
ur
e
U
ns
ur
e
Importance  for the CM 
currently
Evidence of the 
competency
Advanced financial management
Arbitration and other dispute resolution procedures
Computer literacy and information technology
Construction contract practice
Construction technology and environmental 
services
Coordinating
Cost control
Decision making
Economics of construction
Estimating
Human resources skills
Law
Leadership and general management skills
Macro-economic perspectives
Marketing
Measuring (Quantities)
Negotiating
Personal and interpersonal skills
Planning and organising skills
Professional practice
Project management
Procurement
Quality management/control
Research methodologies and techniques
Skills in managing a business unit
Risk management
Surveying (setting out etc.)
Time management
Value management
Other Competencies
Skills to work with emerging contractors
ENI LI SI IM VI P LA AD G EX
1 2 3 4 5 1 2 3 4 5
1 1 2 3 4 5 1 2 3 4 5
2 1 2 3 4 5 1 2 3 4 5
3 1 2 3 4 5 1 2 3 4 5
4 1 2 3 4 5 1 2 3 4 5
5 1 2 3 4 5 1 2 3 4 5
6 1 2 3 4 5 1 2 3 4 5
7 1 2 3 4 5 1 2 3 4 5
8 1 2 3 4 5 1 2 3 4 5
9 1 2 3 4 5 1 2 3 4 5
10 1 2 3 4 5 1 2 3 4 5
11 1 2 3 4 5 1 2 3 4 5
12 1 2 3 4 5 1 2 3 4 5
13 1 2 3 4 5 1 2 3 4 5
14 1 2 3 4 5 1 2 3 4 5
15 1 2 3 4 5 1 2 3 4 5
16 1 2 3 4 5 1 2 3 4 5
17 1 2 3 4 5 1 2 3 4 5
18 1 2 3 4 5 1 2 3 4 5
19 1 2 3 4 5 1 2 3 4 5
20 1 2 3 4 5 1 2 3 4 5
21 1 2 3 4 5 1 2 3 4 5
22 1 2 3 4 5 1 2 3 4 5
23 1 2 3 4 5 1 2 3 4 5
24 1 2 3 4 5 1 2 3 4 5
25 1 2 3 4 5 1 2 3 4 5
26 1 2 3 4 5 1 2 3 4 5
27 1 2 3 4 5 1 2 3 4 5
28 1 2 3 4 5 1 2 3 4 5
29 1 2 3 4 5 1 2 3 4 5
1 2 3 4 5 1 2 3 4 5
30 1 2 3 4 5 1 2 3 4 5
31 1 2 3 4 5 1 2 3 4 5
32 1 2 3 4 5 1 2 3 4 5
Comments in general
Computer literacy and information technology
Communication
U
ns
ur
e
Arbitration and other dispute resolution procedures
Client briefing
ARCHITECTURAL COMPETENCIES
Importance  for the 
Architect currently
Construction contract practice
U
ns
ur
e
Evidence of the 
competency
Advanced financial management
Construction technology and environmental 
services
Coordinating
Cost control
Design
Economics of construction
Integration of stakeholder interests
Law
Leadership and general management skills
Maintenance planning
Marketing
Personal and interpersonal skills
Planning and organising skills
Post completion evaluation
Post occupation evaluation
Procurement
Professional practice
Quality management/control
Research methodologies and techniques
Risk management
Skills to work with emerging contractors
Time management
Structural knowledge
Value management
Other Competencies
NI LI SI IM VI
1 2 3 4 5
Black Economic Empowerment 1 2 3 4 5
Occupant Health and Safety 1 2 3 4 5
Construction Health and Safety 1 2 3 4 5
Cost 1 2 3 4 5
Developmental issues 1 2 3 4 5
Environment 1 2 3 4 5
Quality 1 2 3 4 5
Time 1 2 3 4 5
Value 1 2 3 4 5
A
rc
hi
te
ct
C
on
st
ru
ct
io
n 
M
an
ag
er
C
iv
il 
E
ng
in
ee
ri
ng
P
ro
je
ct
 M
an
ag
er
Q
ua
nt
it
y 
Su
rv
ey
in
g
Black Economic Empowerment
Occupant Health and Safety
Construction Health and Safety
Cost 
Developmental issues
Environment
Quality
Time
Value
ORGANISATION:
ADDRESS:
CONTACT PERSON:
TEL:
MOBILE:
E-MAIL:
DATE:
U
ns
ur
e
Importance  to the Client
P
er
fo
rm
an
ce
 P
ar
am
et
er
s
b) Please indicate on a scale of 1 to 5, the extent to which the various disciplines realise client satisfaction relative to various 
performance parameters. ('0'=N/A;  '1' = Unacceptable; '2' = Poor; '3' = Adequate; '4'=Good; '5' = Excellent)
Disciplines
P
er
fo
rm
an
ce
 P
ar
am
et
er
s
THANK YOU FOR YOUR CONTRIBUTION TO THIS RESEARCH PROJECT DIRECTED TOWARDS 
CONTRIBUTING TO THE IMPROVEMENT OF DESIGN AND CONSTRUCTION TEAM COMPETENCIES.
Although the data you have provided in this questionnaire will be treated in the strictest confidence, it would be appreciated if you 
would record your details below to facilitate contacting you, in the event a query should arise.
a) Kindly indicate the level of importance of the following performance parameters to clients. ('NI' = Not important;     LI' = Of 
little importance; 'SI' = Somewhat important; 'IM' = Important;  'VI' = Very important)
SECTION 3: CLIENT REQUIREMENTS
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Dear Madam/Sir               23 September 2004 
 
Re: Clients’ views of design and construction team competencies 
 
On the 27th of August 2004 we sent you the abovementioned questionnaire.  If you 
have completed and mailed the questionnaire, thank you very much and please 
ignore this reminder.  If you did not receive the previous mail or have misplaced the 
copy, kindly refer to the enclosed copy for your consideration. 
 
This survey is part of a research project, which contributes to the on-going review, and 
development of undergraduate, postgraduate and continuing professional 
development programmes in addition to contributing to meeting the requirements for 
the degree of Doctor of Philosophy in Construction Economics at the University of Port 
Elizabeth.  
 
The survey aims to assess the relative importance of the knowledge, skills and 
competencies that are essential for the satisfaction of client requirements, and the 
degree to which they manifest themselves – please respond relative to both the 
importance and the evidence of a competency. 
 
If you are concerned with respect to your response being identifiable, please note 
that your anonymity is assured as a result of the ultimate consolidation of the data.  
Further, contact details have been requested to enable contacting of respondents 
should queries arise.  Furthermore, by responding, you would be making a major 
contribution to efforts directed towards improving the performance of the South 
African construction industry.  Your response will also improve the response rate and 
thus also enhance the reliability of the research findings.  
 
We will be grateful if you would endeavour to complete the questionnaire and return 
it by 11 October 2004 to: 
 
 
Department of Construction Management                
University of Port Elizabeth                                                                   
P O Box 1600                                                                                         
PORT ELIZABETH                                                                               
6000             
                                                                                             
Att:  Gerrit Crafford 
      
or per facsimile to (041) 504 2345 or 504 2574 (preferably per facsimile). 
 
Thanking you in anticipation of your response. 
 
 
 
 
Gerrit Crafford      Prof. John Smallwood  
PhD (Constr Ecos) Candidate    Promoter 
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APPENDIX 4 – SAMPLE SIZE 
N - n  N - n N - n N - n  N - n
 10 - 10 100 - 80  280 - 162  800 - 260  2800 - 338 
 15 - 14 110 - 86 290 - 165 850 - 265 3000 - 341
 20 - 19 120 - 92 300 - 169  900 - 269  3500 - 346
 25 - 24 130 - 97  320 - 175 950 - 274 4000 - 351 
 30 - 28 140 - 103  340 - 181 1000 - 278 4500 - 354
 35 - 32 150 - 108 360 - 186 1100 - 285 5000 - 357
 40 - 36 160 - 113 380 - 191 1200 - 291 6000 - 361
 45 - 40 170 - 118 400 - 196 1300 - 297 7000 - 364
 50 - 44 180 - 123 420 - 201 1400 - 302 8000 - 367
 55 - 48 190 - 127 440 - 205 1500 - 306 9000 - 368 
 60 - 52 200 - 132 460 - 210 1600 - 310 10000 - 370
 65 - 56 210 - 136 480 - 241 1700 - 313 15000 - 375
 70 - 59 220 - 140 500 - 217 1800 - 317 20000 - 377
 75 - 63 230 - 144 550 - 226 1900 - 320 30000 - 379
 80 - 66 240 - 148 600 - 234 2000 - 322 40000 - 380
 85 - 70 250 - 152 650 - 242 2200 - 327 50000 - 381
 90 - 73 260 - 155 700 - 248 2400 - 331 75000 - 382
 95 - 76 270 - 159 750 - 254 2600 - 335 100000 - 384
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Construction Management Scree Plot of Eigenvalues
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Project Manager Scree Plot of Eigenvalues
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Quantity Surveyor's Scree Plot of Eigenvalues
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APPENDIX 6 – PRINCIPAL COMPONENT ANALYSIS RESULTS 
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Architecture 
Principal Components Report 
Page/Date/Time 14    09/08/2005 13:39:45 
Database C:\Documents and Settings\Ge ... yses\Archi PCA\Archi Data.S0 
 
Eigenvalues 
  Individual Cumulative 
No. Eigenvalue Percent Percent Scree Plot 
1 12.095841 41.71 41.71 ||||||||| 
2 3.624683 12.50 54.21 ||| 
3 2.412812 8.32 62.53 || 
4 1.898628 6.55 69.08 || 
5 1.569822 5.41 74.49 || 
6 1.150837 3.97 78.46 | 
7 0.956680 3.30 81.76 | 
8 0.893953 3.08 84.84 | 
9 0.758106 2.61 87.45 | 
10 0.605454 2.09 89.54 | 
11 0.549488 1.89 91.44 | 
12 0.419495 1.45 92.88 | 
13 0.358030 1.23 94.12 | 
14 0.351054 1.21 95.33 | 
15 0.278185 0.96 96.29 | 
16 0.187138 0.65 96.93 | 
17 0.161880 0.56 97.49 | 
18 0.144761 0.50 97.99 | 
19 0.131494 0.45 98.44 | 
20 0.108765 0.38 98.82 | 
21 0.089256 0.31 99.13 | 
22 0.058593 0.20 99.33 | 
23 0.052883 0.18 99.51 | 
24 0.041147 0.14 99.65 | 
25 0.040166 0.14 99.79 | 
26 0.028392 0.10 99.89 | 
27 0.013920 0.05 99.94 | 
28 0.011576 0.04 99.98 | 
29 0.006960 0.02 100.00 | 
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Civil Engineering 
Principal Components Report 
Page/Date/Time 14    09/08/2005 13:46:49 
Database C:\Documents and Settings\Ge ... A\Civil Imp Interval Data.S0 
 
Eigenvalues 
  Individual Cumulative 
No. Eigenvalue Percent Percent Scree Plot 
1 11.795680 39.32 39.32 |||||||| 
2 2.377374 7.92 47.24 || 
3 2.209068 7.36 54.61 || 
4 1.873399 6.24 60.85 || 
5 1.566612 5.22 66.07 || 
6 1.313535 4.38 70.45 | 
7 1.240686 4.14 74.59 | 
8 0.934946 3.12 77.70 | 
9 0.915808 3.05 80.76 | 
10 0.851162 2.84 83.59 | 
11 0.707566 2.36 85.95 | 
12 0.576506 1.92 87.87 | 
13 0.542396 1.81 89.68 | 
14 0.511623 1.71 91.39 | 
15 0.412400 1.37 92.76 | 
16 0.365065 1.22 93.98 | 
17 0.354185 1.18 95.16 | 
18 0.267475 0.89 96.05 | 
19 0.226551 0.76 96.81 | 
20 0.198334 0.66 97.47 | 
21 0.163141 0.54 98.01 | 
22 0.130407 0.43 98.45 | 
23 0.097444 0.32 98.77 | 
24 0.091269 0.30 99.08 | 
25 0.082647 0.28 99.35 | 
26 0.063142 0.21 99.56 | 
27 0.054873 0.18 99.74 | 
28 0.033823 0.11 99.86 | 
29 0.026349 0.09 99.94 | 
30 0.016534 0.06 100.00 | 
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Construction Management 
Principal Components Report 
Page/Date/Time 16    09/08/2005 13:49:29 
Database C:\Documents and Settings\Ge ... s Analyses\CM PCA\CM 
Data.S0 
 
Eigenvalues 
  Individual Cumulative 
No. Eigenvalue Percent Percent Scree Plot 
1 13.301591 41.57 41.57 ||||||||| 
2 2.707540 8.46 50.03 || 
3 2.284316 7.14 57.17 || 
4 1.850958 5.78 62.95 || 
5 1.760422 5.50 68.45 || 
6 1.392824 4.35 72.81 | 
7 1.223447 3.82 76.63 | 
8 1.111006 3.47 80.10 | 
9 0.931944 2.91 83.01 | 
10 0.820451 2.56 85.58 | 
11 0.701876 2.19 87.77 | 
12 0.648348 2.03 89.80 | 
13 0.544477 1.70 91.50 | 
14 0.525286 1.64 93.14 | 
15 0.440228 1.38 94.51 | 
16 0.365987 1.14 95.66 | 
17 0.320698 1.00 96.66 | 
18 0.240273 0.75 97.41 | 
19 0.177390 0.55 97.97 | 
20 0.148535 0.46 98.43 | 
21 0.109864 0.34 98.77 | 
22 0.102901 0.32 99.09 | 
23 0.084655 0.26 99.36 | 
24 0.072097 0.23 99.58 | 
25 0.040773 0.13 99.71 | 
26 0.029065 0.09 99.80 | 
27 0.020790 0.06 99.87 | 
28 0.018817 0.06 99.93 | 
29 0.016445 0.05 99.98 | 
30 0.005674 0.02 100.00 | 
31 0.001024 0.00 100.00 | 
32 0.000298 0.00 100.00 | 
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Project Management 
Principal Components Report 
Page/Date/Time 16    09/08/2005 13:52:03 
Database C:\Documents and Settings\Ge ... yses\PM PCA\Interval Data.S0 
 
Eigenvalues 
Individual Cumulative 
No. Eigenvalue Percent Percent Scree Plot 
1 11.697245 37.73 37.73 |||||||| 
2 2.747523 8.86 46.60 || 
3 2.193073 7.07 53.67 || 
4 1.878840 6.06 59.73 || 
5 1.555347 5.02 64.75 || 
6 1.414780 4.56 69.31 | 
7 1.283233 4.14 73.45 | 
8 1.081540 3.49 76.94 | 
9 1.026239 3.31 80.25 | 
10 0.886787 2.86 83.11 | 
11 0.830822 2.68 85.79 | 
12 0.701896 2.26 88.06 | 
13 0.677018 2.18 90.24 | 
14 0.454816 1.47 91.71 | 
15 0.414475 1.34 93.04 | 
16 0.347891 1.12 94.17 | 
17 0.303019 0.98 95.14 | 
18 0.248630 0.80 95.95 | 
19 0.238890 0.77 96.72 | 
20 0.211456 0.68 97.40 | 
21 0.148728 0.48 97.88 | 
22 0.130999 0.42 98.30 | 
23 0.126678 0.41 98.71 | 
24 0.098301 0.32 99.03 | 
25 0.077003 0.25 99.27 | 
26 0.070525 0.23 99.50 | 
27 0.040160 0.13 99.63 | 
28 0.038760 0.13 99.76 | 
29 0.034626 0.11 99.87 | 
30 0.024852 0.08 99.95 | 
31 0.015845 0.05 100.00 | 
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Quantity Surveying 
 
Principal Components Report 
Page/Date/Time 16    09/08/2005 13:58:06 
Database C:\Documents and Settings\Ge ... lyses\QS PCA\Iterval Data.S0 
 
Eigenvalues 
  Individual Cumulative 
No. Eigenvalue Percent Percent Scree Plot 
1 11.413090 34.59 34.59 ||||||| 
2 2.673153 8.10 42.69 || 
3 2.351047 7.12 49.81 || 
4 2.007995 6.08 55.89 || 
5 1.864917 5.65 61.55 || 
6 1.618527 4.90 66.45 | 
7 1.428837 4.33 70.78 | 
8 1.286022 3.90 74.68 | 
9 1.090492 3.30 77.98 | 
10 1.034411 3.13 81.12 | 
11 0.860899 2.61 83.73 | 
12 0.767351 2.33 86.05 | 
13 0.625102 1.89 87.94 | 
14 0.561925 1.70 89.65 | 
15 0.484660 1.47 91.12 | 
16 0.452426 1.37 92.49 | 
17 0.423890 1.28 93.77 | 
18 0.362220 1.10 94.87 | 
19 0.302352 0.92 95.79 | 
20 0.268584 0.81 96.60 | 
21 0.247172 0.75 97.35 | 
22 0.210053 0.64 97.99 | 
23 0.167989 0.51 98.49 | 
24 0.135079 0.41 98.90 | 
25 0.116043 0.35 99.26 | 
26 0.080682 0.24 99.50 | 
27 0.055987 0.17 99.67 | 
28 0.036350 0.11 99.78 | 
29 0.033995 0.10 99.88 | 
30 0.020238 0.06 99.94 | 
31 0.009667 0.03 99.97 | 
32 0.007041 0.02 99.99 | 
33 0.001802 0.01 100.00 | 
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APPENDIX 7 – FACTORS AFTER VARIMAX ROTATIONS 
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Architecture 
 
Factor Loadings after Varimax Rotation 
Factors 
Variables Factor1 Factor2 Factor3 Factor4 Factor5 
A1 -0.14434 -0.35295 0.147656 -0.6948 0.065653 
A2 -0.51116 -0.342 0.133163 -0.41912 0.402435 
A3 -0.78981 0.017907 -0.01871 0.120398 0.42828 
A4 -0.86512 0.031292 0.006946 0.122481 0.088192 
A5 -0.18773 -0.2409 0.248793 0.692295 0.080076 
A6 -0.10632 -0.13625 0.189438 -0.04565 0.73106 
A7 -0.25542 -0.0507 0.449735 0.111445 0.700521 
A8 -0.73247 -0.09917 0.345214 -0.20331 -0.07213 
A9 -0.73949 -0.1016 0.218788 -0.35294 0.232854 
A10 -0.07128 -0.00857 0.669396 0.031942 0.213676 
A11 -0.33823 -0.70115 0.186981 -0.09239 0.225552 
A12 -0.58458 -0.43067 0.081233 -0.03882 0.475518 
A13 -0.05239 -0.79107 0.156021 0.157347 0.195803 
A14 -0.64041 -0.40338 0.342661 0.077595 -0.01296 
A15 -0.56384 -0.55832 0.057281 -0.0451 0.294954 
A16 -0.46659 -0.70999 -0.16291 0.282719 0.079391 
A17 -0.83255 -0.12464 0.379226 0.056551 0.024228 
A18 -0.45921 -0.42065 0.656778 0.097522 -0.17338 
A19 -0.90109 -0.17758 0.000252 0.076958 0.099387 
A20 -0.71251 -0.30737 0.387692 -0.12563 -0.0804 
A21 -0.12712 -0.92043 0.076175 -0.16452 -0.01242 
A22 -0.08908 0.021591 0.701786 0.199224 0.216265 
A23 -0.62101 -0.05667 0.384395 -0.30735 0.298515 
A24 0.019585 -0.92951 0.149562 -0.06154 0.0703 
A25 -0.08816 -0.88129 -0.05442 -0.16925 -0.09075 
A26 -0.81365 -0.26676 -0.20315 0.012842 0.12468 
A27 -0.02114 -0.12893 0.569543 -0.24188 0.210613 
A28 -0.70883 -0.10389 0.512561 -0.11841 0.112958 
A29 -0.45979 -0.15418 0.616235 -0.44989 -0.22166 
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Civil Engineering 
 
Factor Loadings after Varimax Rotation 
Factors 
Variables Factor1 Factor2 Factor3 Factor4 Factor5 
CE01 -0.14007 -0.25938 0.57352 -0.1037 0.053277 
CE02 -0.77609 -0.29495 0.358254 0.135861 -0.10772 
CE03 -0.2025 -0.62832 0.188131 -0.11353 0.089397 
CE04 -0.41209 0.267856 0.558674 0.176855 0.128817 
CE05 -0.33673 -0.48315 0.102437 0.081007 0.287582 
CE06 -0.02617 -0.07785 0.241431 0.666358 -0.04803 
CE07 0.007407 -0.05417 0.81362 0.435453 -0.13938 
CE08 -0.04943 -0.55338 0.654532 0.204741 -0.0199 
CE09 -0.00413 -0.00052 0.001562 0.026437 0.899521 
CE10 -0.06358 -0.49743 0.003608 0.576217 -0.05386 
CE11 -0.0259 -0.53396 0.12323 0.599851 0.217755 
CE12 -0.13432 -0.75636 0.112513 0.157456 -0.11021 
CE13 -0.55351 -0.40789 0.280346 0.331236 0.191843 
CE14 -0.31702 -0.1098 0.110251 0.666205 -0.16812 
CE15 -0.36712 -0.64059 0.076623 0.364797 0.032774 
CE16 -0.36261 0.13852 0.531252 0.440785 -0.23596 
CE17 -0.24734 -0.07698 0.215681 0.6995 -0.26812 
CE18 -0.21832 -0.3746 0.138778 0.646494 0.094856 
CE19 -0.72019 -0.35881 -0.05646 0.236317 -0.05412 
CE20 -0.31425 -0.18598 0.186696 0.627179 0.165163 
CE21 -0.80533 0.014233 -0.0613 0.24119 0.107681 
CE22 -0.08868 -0.25532 0.705505 0.182088 0.047423 
CE23 -0.1385 -0.74042 0.285339 0.335125 -0.18312 
CE24 -0.55914 -0.35974 0.096673 0.491502 -0.03513 
CE25 -0.3625 -0.5319 -0.05354 0.438782 -0.31455 
CE26 -0.18124 -0.4781 0.096909 0.585809 0.26349 
CE27 0.189903 -0.45717 0.471428 0.221928 0.159074 
CE28 -0.22993 0.019519 0.051436 0.724433 0.293765 
CE29 -0.65502 -0.3606 0.422475 0.218132 -0.02245 
CE30 -0.47599 -0.10949 0.253116 0.547526 -0.13989 
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Construction Management 
 
Factor Loadings after Varimax Rotation 
Factors 
Variables Factor1 Factor2 Factor3 Factor4 Factor5 Factor6 
CM01 -0.13881 0.085063 0.848468 0.093005 0.074249 -0.01591 
CM02 -0.55555 0.372083 0.579724 0.234162 0.003647 -0.17617 
CM03 -0.79782 0.057905 0.050146 -0.02512 0.258403 -0.11383 
CM04 -0.08255 -0.02772 0.124582 0.831285 0.148334 0.0639 
CM05 0.105873 0.263216 0.161728 0.705006 0.151396 0.174827 
CM06 -0.19472 -0.03898 0.137867 0.016597 -0.01968 0.79296 
CM07 -0.72895 0.246095 -0.02452 0.192082 -0.07178 0.18934 
CM08 -0.87415 0.018109 0.009286 -0.02012 -0.00106 0.240182 
CM09 -0.25154 0.674329 -0.11307 0.116778 0.19786 0.193936 
CM10 -0.09993 0.428429 0.191859 0.347756 0.606616 -0.09743 
CM11 -0.50761 0.581847 0.236635 0.148754 0.160253 0.049461 
CM12 -0.66244 0.152818 0.50685 0.173761 0.279781 0.009782 
CM13 -0.60686 0.292504 0.175534 -0.02644 0.490995 0.161748 
CM14 -0.52 0.29893 0.285766 -0.02229 0.576692 -0.06247 
CM15 -0.19814 0.187988 0.328733 -0.01389 0.764523 -0.03958 
CM16 -0.13116 0.792289 0.175255 0.082166 0.135676 -0.11394 
CM17 -0.69017 0.408534 0.212075 0.081679 0.142472 0.223438 
CM18 -0.58596 0.229156 0.454232 0.139155 0.39137 0.014032 
CM19 -0.62785 0.054386 0.527066 0.153585 0.181194 0.14543 
CM20 -0.27392 0.545625 -0.00863 0.405476 0.268627 -0.10167 
CM21 -0.32236 -0.078 0.381585 0.478928 0.447952 0.168959 
CM22 -0.00332 0.079875 0.721806 0.096282 -0.02385 0.376013 
CM23 -0.34071 0.497811 0.093108 0.656179 -0.15687 -0.09571 
CM24 -0.309 0.516904 0.384573 -0.02671 0.144179 0.023445 
CM25 -0.30547 0.625685 0.528207 -0.05206 0.095502 -0.00449 
CM26 -0.40885 0.14956 0.54903 0.029064 0.542713 0.157677 
CM27 -0.02146 0.192691 -0.13789 0.345174 0.69975 0.139929 
CM28 -0.00379 0.585753 0.125711 0.185571 0.176941 0.360126 
CM29 0.112947 0.618323 0.503338 -0.02697 0.140435 0.150073 
CM30 -0.25614 0.40665 0.163164 0.272093 0.14684 0.630136 
CM31 -0.11946 0.246105 0.781075 0.169305 0.281098 0.105876 
CM32 -0.16282 0.539135 0.546201 0.280276 0.180371 0.010303 
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Project Management 
 
Factor Loadings after Varimax Rotation 
Factors 
Variables Factor1 Factor2 Factor3 Factor4 
PM01 -0.20355 -0.0462 -0.50242 -0.46668 
PM02 -0.03882 0.123063 -0.57801 -0.69382 
PM03 -0.47468 0.251254 -0.50729 -0.34716 
PM04 0.006303 0.069978 -0.64503 -0.12385 
PM05 -0.48396 0.261167 -0.28644 -0.23693 
PM06 -0.17012 0.821798 0.084596 -0.063 
PM07 -0.47003 0.360651 -0.13308 -0.23973 
PM08 -0.78929 0.007294 -0.19366 0.077956 
PM09 -0.42241 0.612694 -0.23061 -0.13852 
PM10 -0.06522 0.609855 0.097453 0.04035 
PM11 -0.08459 0.644979 0.130148 -0.44707 
PM12 -0.31752 0.266015 -0.10399 -0.83201 
PM13 -0.19573 0.595007 -0.32207 -0.2104 
PM14 -0.82849 -0.03538 -0.14764 -0.06864 
PM15 -0.648 0.199482 -0.00536 -0.5574 
PM16 -0.11093 0.643447 -0.38593 -0.23055 
PM17 -0.02832 0.618008 -0.16303 -0.18065 
PM18 -0.33264 0.201541 -0.43762 -0.31638 
PM19 0.019248 0.420395 -0.56593 0.151312 
PM20 -0.50115 0.455928 -0.30025 0.339389 
PM21 -0.02768 0.629411 -0.32416 -0.25792 
PM22 -0.52449 0.18821 -0.32583 -0.1508 
PM23 -0.52287 0.347393 -0.47041 -0.12864 
PM24 -0.42104 0.407671 -0.58686 0.017257 
PM25 -0.30345 0.442271 -0.62577 0.113436 
PM26 -0.7122 0.303275 -0.20525 -0.26286 
PM27 -0.36369 -0.10714 -0.56878 -0.09258 
PM28 -0.21464 0.039569 -0.4965 -0.11025 
PM29 -0.21057 0.683406 -0.31566 0.003421 
PM30 -0.77835 0.170277 0.083721 -0.44364 
PM31 -0.31192 0.440767 -0.18289 -0.5301 
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Quantity Surveying 
Factor Loadings after Varimax Rotation 
Factors 
Variables Factor1 Factor2 Factor3 Factor4 Factor5 
QS01 -0.03529 -0.27544 0.520905 0.234543 -0.41127 
QS02 -0.22678 -0.36507 0.028777 -0.23915 -0.49432 
QS03 0.193319 -0.29749 0.268697 -0.58365 -0.37157 
QS04 -0.02096 0.024885 0.79554 -0.11255 0.103335 
QS05 -0.57605 0.047027 0.501241 -0.37053 -0.11027 
QS06 -0.06643 0.088917 0.104221 -0.66551 -0.22933 
QS07 0.063279 -0.7104 0.251815 -0.13584 -0.26024 
QS08 -0.36811 -0.28196 0.593621 -0.22025 -0.13715 
QS09 -0.08921 -0.30784 0.536542 -0.25802 -0.24662 
QS10 -0.04377 -0.80663 0.089131 0.082493 0.025603 
QS11 -0.62898 0.017349 0.152621 -0.21252 -0.47895 
QS12 -0.165 0.023296 0.245351 -0.09595 -0.77552 
QS13 -0.33475 0.086786 0.050259 -0.31142 -0.74479 
QS14 -0.33585 -0.15106 0.291162 -0.14739 -0.68432 
QS15 -0.03735 0.160642 0.17802 -0.38446 -0.62711 
QS16 -0.15079 -0.16862 -0.02553 -0.19633 -0.61361 
QS17 -0.49632 -0.56869 -0.16161 0.141594 0.020424 
QS18 -0.40465 -0.12915 0.081061 -0.03331 -0.57111 
QS19 -0.15091 -0.35883 -0.04725 -0.563 -0.19109 
QS20 -0.59422 -0.10428 -0.0601 0.025119 -0.57157 
QS21 -0.51497 0.001442 0.434016 0.151806 -0.27685 
QS22 -0.10099 0.223785 0.607119 0.166488 -0.49734 
QS23 -0.59381 0.358461 0.082961 -0.29672 -0.39351 
QS24 -0.13992 -0.17845 0.372826 0.000521 -0.6521 
QS25 -0.60829 0.25468 -0.13746 -0.53575 -0.05186 
QS26 -0.45542 -0.05239 0.180106 -0.20459 -0.34731 
QS27 -0.46455 -0.17266 0.201269 -0.03924 -0.42277 
QS28 -0.46316 -0.14638 0.110788 -0.28627 -0.59881 
QS29 -0.42764 -0.48718 0.018937 -0.26747 -0.28476 
QS30 -0.81344 -0.21511 0.038373 0.111217 -0.09924 
QS31 -0.62806 -0.17157 0.276322 0.059635 -0.3711 
QS32 -0.12635 -0.22051 -0.07986 0.394372 -0.54703 
QS33 -0.14449 -0.0609 0.041562 -0.20948 -0.6769 
 
 
